Redox Reactiong

Learning Objectives

« define oxidation and reduction (redox) in terms of oxyggn/h){dro_gen gain/loss

« define redox in terms of electron transfer and changes in oxidation state

« calculate the oxidation states of element in a substance .

« identify redox reactions in terms of oxygen/hydrogen gain/loss, electron gain/logs and chap,
in oxidation state ‘ T Jes

e describe the use of reagents e.g. aqueous potassnum iodide and acidified otassi,
manganate (VII) in testing for oxidising and reducmg.agents from the resulting colouyr Changesm

« describe and explain the redox reaction involving displacement reactions between g haloger,
and a compound of another halogen (revision)

A. Introduction

We encounter many chemical reactions in our daily lives.
Some chemical reactions can be described as redox reactions.

A redox reaction is a reaction where oxidation and reduction occur at the same time.

Redox Reactions
Reduction Oxidation

Red ox Reactions

Redox reactions that occur in daily life include:

- Respiration - Colouring of hair
- Photosynthesis - Bleaching action
- Corrosion of metals - Nitrogen fixation

- Combustion of fuels - Electrolytic reactions
- Decay of food - Chemical reactions in batteries

B. Oxidation and Reduction

Question:

How do we identify th
ata ion i co
féaction involves oxidation and reduction (i.e. is a redox reaction)?
Oxidation s the:

o Gainof ox W

Reduction is the: /T
by a substance

A by g o o DYt by 3 substance
Slance e Gor T t—08oo
W * Gain of &gﬁﬂ’gm by a substance

: Y & subst
¢ Increase in _ \iitiign ance * Gain of by a substance
of an element in a supg, — W

Of ane
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1. Involving gain or loss of OXYGEN

Oxidation : . QX"

of oxygen by a substance (with no other changes to the substance)
Reduction: ‘ LAY

----------------

of oxygen by a substance (with no other changes to the substance)

E.g. 1
CuO(s) + C(s) — Cu(s) + CO(9)
e Cis Qx\d\&ﬂ ............ because C ..... NS oxygen to form CO.
e CuOis \"{,0\\'\%9\ .......... because Cu0 M. oxygen to form Cu.

CoO.
e Cisthe ..r..e.o.{.‘,‘.q‘.‘."é.agent because C .. Q\j\_Y_\_S_ ..... oxygen from CuO and reduces CuO
to Cu.
An oxidising agent is a substance that OWM‘SM ...... another substance while itself is
being reqv\wd
A reducing agent is a substance that N‘k"‘w ...... another substance while itself is being
Ovidised,
Eg.2
CO(g) + H20(g) — COz(g) +H2(9)
e COis OM‘MSN ......... because CO ..{ Ny oxygen to form CO2.
e HOis MV‘W{ .......... because H.0 s oxygen to form Ha.
e COisthe R‘NW\ ..... agent because co a“\“‘s oxygen from H,O and NM“(’“
H,0 to Ha.
AT,
e HxOisthe MM% agent because HzO/{/‘)Ms ...... oxygen to CO and m"{\%
CO to COa.
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2. Involving gain or loss of HYDROGEN

Oxidation: .......%..... of hydrogen by a substance (with no other changes ¢, the sy,
Stanc,

. _ e
Reduction: &WV‘ of hydrogen by a substance (with no other changes to ¢, Subst |
Stan

Ce)

E.g. 1

Bra(g) + N2H2(g) — N2(g) + 2HBr(g)

e Br;is the DMGM&M ..... agent because Br; ... AL T hydrogen from N,H, ang
U‘Nd"&‘& N2H; to N}. ........

e N2H; is the WV{WA“% ...... agent because N:H; /t/v ig hydrogen to Br, and

T‘?)deS .Brato h@y ...............

E.g.2

Clz(g) + H2S(g) — 2HCI(q) + S(s)

Chemistry/ Redox Reaction



Quick Check Exercise 1

1 For each of the following reactions, s
which is reduced.

(@) Zn + CuO — ZnO + Cu

tate and explain which substance is oxidised and

PR, - ;. is oxidised because EV\... .. 30‘4"\3 ..... Mdﬁw\ to form

. Hl ........... is oxidised because HI ........ M‘H“ ...... A" gdm M 1o form
L

. Brl .......... is reduced because ..Bb ......... S %‘AW&’N‘IO form HBV .......

2 For each of the following reactions, state and explain which substance is the oxidising

agent and which is the reducing agent.

(a) Fe,0s; + 3CO — 2Fe + 3CO:
Ra 0s
°

oudiss (0.0 A

is the oxidisi(n/% agent because .-

Fe, 0y sy ON&%V‘ 1. .U and

o

2t :
. C/O is the reducing agent because .......... am"\i W{MU" (}M Ft}oi and

NAWS F.C)O.l to Fe,

(b) 2NHz + 3ChL — N2 + 6HCI

('{)’ is the oxidising agent be

Chemistry/ Redox Reaction
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3. INVOLVING GAIN OR LOSS OF ELECTRONS

Oxidation: ...!28%..... of electrons by a substance

Reduction: . \Y\Y\..... of electrons by a substance

E.g. 1 = |
2Na(s) + Ch(g) - 2NaC/(s)
e Nais.oudigd . because Na A9 electron to form Nat....
i, -5 e J
- NQ t
Half equation: No‘ ...... N ............. ( .......................................
o Chis..re4wud  because Clp... 90N .. ... electrons to form ..CA. ...
b20" 4 acts 7
Half equation: ........... Uy Y2 22 B eomt i ek easd e s
dual I A rLduliy
o Naisthe . "tWINY  agent because Na .........0..2. electrons to Cl, and .07 Cl
Yo
e Cl; is the ... ox\d\'\s‘m.g....agent because C/; a“‘“s ..... electrons from Na and

ondVHI.. Na to .. N a'

electron(s) are known as NAVt tquations

--------------------------------------

** The separate equations showiﬁg which substance gains electron(s) and which substance loses

Tip to Remember (Gain / Loss of electron):

. 3rdlol r{
OIL : Oxidation Is Loss of electrons

ﬁIG : Reduction is Gain of electrons

[ ——

LEO :. Loss of Electrons is Oxidation,
R : Gain of Electrons is Reduction
LEO the lion says GER

OR




QUICK CHECK EXERCISE 2a

Complete the fi i i i
p ollowing half equations and identify if the process is oxidation or reduction

Half T T - —
alf equation Oxidation / Reduction?
Ca — Ca* 4 ,)ﬁé«i“‘ ot s L
Y e B 0 dation
- A3t 1 3 ¢ B y
Fer Wnidation ol
. - — Fe
12¢
S Reduction 7
- KQQ‘\AE‘;“ o\
2H t2¢° —  H:
I Reduction >~
1 N T — I .+2 -
¢ Rfd\f\ll"lv/\ fyiolotigin <
L — O, 4 Ve -
: Red\“’h‘“'\ onieiuton <
Brz +1¢~ — 2Br Ty
D}\'d(\{’iui’\..’fc"‘mdj-i., 7. /\4/
il T Reduik
winev1 ;
Fe2+ — Fe3+ J‘L- ; : /
Omclb\f\ov\ 5 g
Mg()) t JH7ay) Wﬂ” CITERRLACH
Eg.2
v
’!/Ig(s) + H2S04(aq) — MgSOs(aq) + Ha(g)
l
B X
lonic equation is ..M gen.* S0y 7w )_?Mﬁw’\ O
2t
Half equation for oxidation: ..... ... M(i—)mﬂ ..... *N .............................
.ﬂ -
Half equation for reduction: )'Hf)'eqﬂl ........................... PR
. M 4)... is oxidised because Ma] ........ 528 electrons to form M.jm‘i e
" | N
. “’SQ“-\ is reduced because &SQ\' ......... aLhi. ... electrons to form W\JS A
3 \ )
o H;S\‘:&g is the oxidising agent becaui? H .............. aN3.. electrons *Y\’M
M‘f) ..... and oxidises M‘ﬁ ..... to ..... M % -
. M ....... is the reducing“agent because M& WJM electrons N .....
........ H-‘ and reduces H’to \'\),
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Eg. 3 — ¥ ;

Ch(aq) + 21(aq) — 2CI(aq) + Ix(aq)

= 1)
| 31- > L 4ae-
R £ S S
(Q‘l‘ C - &L«_

r reduction: .............................................................

Half equation for oxidat

Half equation fo

s € '
. I is oxidised because 1 ....... \/‘)J .......... electrons to form ... I/— ,,,,, /
L aind -
" (( is reduced becausé ( ......... 3 ............. electrons to form H//
. ({1 is the oxidising -agent because 5 SN ‘j ans electrons "g}m
..... );.'.....and oxidises .... ... f0 o m A
//
1 V
. ZI ...... is the reducing agent because ..o ...... ... ’/\)5‘4 electrons f"‘
U4 and reduces % RN A . o 4
QUICK CHECK EXERCISE 2b
1 Do the following processes involve oxidation, reduction, both oxidation and reduction or
none of these?
. o . / Qo aL
(@  Cu" —>Cu* + e cnidotion (b) Ag* + CI — AgCl ety
(C) Bra +2e — 2Br Wd\\kg’(i\;v\/ (d) 2Cu" — Cu2+ + Cu
2 For the followin ‘ '
g reactions, write the half equations fi i '
g or e xplain why
they are redox reactions in terms of electrons. e
(a)

4Al(s) + 30,(g) — 2AL04(s)

H .
alf equation for Oxidation: A L= Al{“ 1 J b /

S RS B A A 2.
o A
......... S OXidiseq
b
£ SCause A{ _____ Wty A /( f
......... S req e electron |
Uceg Socmune Q) stoform ..M.
............... (.R,\h& -
\1 ......... electrons to form @3 .......

Chemistry/ Reqq, R
Sane:



(b)  Cu(s) + 2Ag*(aq) — Cu*'(aq) + 2Ag(s)

Half equation for Oxidation: .

............................
...............
........

............

.....................

..................

(c) 2FeClx(aq) + Cl(g) — 2FeCli(aq)

lonic Equation: .............. F@”(aq)*”:( ) e Ff 't (qC{ ) A

Half e . . . :Elt vﬁ“ B r N
quation for Oxidation: .................5......_ AT C

Half e?uation for Reduction: C{l"'( - = g
219 or Reduction: .52l b s | |

i snidiged bowse FOT o glegfrons fofr FeT

~)
i
1
=
S
et
o
<
Y
—
=
-1
e
Jd
(]
GO
-
]
[
-
g
—L
4
s
~
&

For the above reaction,

(a) write the half equations,
(b) state and explain which substance is the oxidising agent and which is the reducing agent.

J7c 2dyh 24

Half equation for Oxidation: =. ...l
. . Br 4 2e By

Half equation for Reduction: ......... 0 e e e e e ot

Oxidising agent: ..... F

Explanation: : o N
. ,, Lont T ond onidices 17 4o Bvwt ]

BY_, iy plevpond (oW L DR Bkt S {‘ ............................

Reducing agent: .00 00

Explanation:

.................................................................................................................................

Chemistry/ Redox Reaction I8



4. OXIDATION STATE / OXIDATION NUMBER

Chemists have worked out an alternative method to tell if reactions are reqd :
: o o .
method uses the idea of oxidation state/oxidation number. X reactions. This

The oxidation state / oxidation number is the charge an atom would hav

e if it existeq
ion. as an

An atom in a covalent. substance can be assigned oxidation state/oxidation number by
assuming that the substance is ionic.

This number represents the number of electrons that an atom can gain, lose, or share when
chemically bonded with an atom of another element.

RULES GOVERNING OXIDATION STATE/OXIDATION NUMBER

To work out or assign oxidation states/oxidation numbers to elements in different substances, we
follow several rules:

(1) Oxidation state of an element = 0.
e.g. Oxidation state of sodiumin Na = 0
e.g. Oxidation state of carbonin C = 0
e.g. Oxidation state of chlorine in Cl, =0

e.g. Oxidation state of phosphorus in P, = 0

(2) Oxidation state of an element in a simple ion = charge on the ion.
e.g. Oxidation state of lithium in Li* = +1
e.g. Oxidation state of aluminium in AP* = +3
e.g. Oxidation state of fluorine in F- = -1

e.g. Oxidation state of oxygen in 0% = -2

(3) Sum of oxidation states of all elements in a compound = 0.

e.g. Sum of oxidation states of all elements in NaCl = 0

e.g. Sum of oxidation states of all atoms in Al,0; =0
» 2(Oxidation state of aluminium) + 3(Oxidation state of oxygen) =

I
No
Py
-
w
-
=
o
0
K inct
o
[—4

e.g. Sum of oxidation states of all elements in H:0 = 0
2(Oxidation state of hydrogen) + Oxidation state of oxygen

H
o

Chemistry/ Redox Reaction
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(4) Sum of oxidation states of all elements in a polyatomic ion = charge on the ion

e.g. Sym_of oxidation states of all elements in OH- = -1
e Oxidation state of hydrogen + Oxidation state of oxygen = et A 1 )“) ot

e.g. Stum'of oxidation states of all elements in CO4% = -2 (4 )+3(-1)= -2
Oxidation state of carbon + 3(Oxidation state of oxygen) =

..............................

(5) Oxidation state of some elements in their compounds is fixed.

e.g. Oxidgtion state of all Group 1 metals in their compounds = .¥)..
- sodium in NaC/

- rubidium in Rb,SO,

e.g. | Oxidation state of all Group 2 metals in their compounds = .t%.
- magnesium in MgO
- barium in BaCOs

e.g. | Oxidation state of hydrogen in most of its compounds (covalent) = t1.
- hydrogen in H2O, HCI, NH3, CH4

*Exception: Oxidation state of hydrogen in metal hydrides (ionic) = ......
- hydrogen in NaH, MgH:

e.g. | Oxidation state of oxygen in most of its compounds = A
- oxygen in MgO, Ca(OH)z, H.0, CO:

*Exception: Oxidation state of oxygen in peroxides = ......
- oxygen in H202, Na20,, BaO:

(6) Oxidation state of some elements can vary in different compounds.

e.g. Oxidation state of many transition metals such as Fe, Cu, Mn, Cr, etc. can Nowy
in their different compounds.

e.g. Oxidation state of many non-metals in Groups 14 to 17 such as C, N, S, C/, Br, |,
etc. can V“’Q} in their different compounds.



S A N

OXIDATION STATE (0.S.) CHART

SRS DO R—— carbon | nit |
0.S.| zinc | iron | copper mangan859 — nrOgeﬂ : sulfu’f‘&Ch'Or,nJ
; i A KMnO4 7
+ [ NI RS S "y
. K2Cr207 H,80, T———u
+6 .y K:MnOs4 K2CrO, R §03 !
T KNO, NaCio,
+5 NS BN CaCo;, NO e T
MnOZ COz 2 soz
4 | CrCh HNO, L
+3 FeCls _ . : Cr203 : ﬁ\‘\J\
ZnCh | pecy, | CUSO4 | Mnso, CrCl; co NO | Nas,0, A
+2 CuO |
.Zns_o‘--; 2 CuC! : N.O NaCio
+1 - CUZO s
0 | zn | Fe | cu Mn l ¢ N: = Cr,
n
1 |
C2H4 FeS ‘ i
-2
C:2He NH; ﬁ
= —
4 CH, \ \

OXIDATION STATE & ELECTRONEGATIVITY

Question: What is the oxidation state of nitrogen in (i) NH3 (i) NCI5?

(i)

(if)

Sum of oxidation states of all atoms in NH; =
(Oxidation state of nitrogen) + 3

(Oxidation state of nitrogen) + 3( )=
Oxidation state of nitrogen =

Sum of oxidation stat
(Oxidation state of ni
(Oxidation state of ni
Oxidation state of nj

es of all atoms in NC/; =
trogen) + 3(Oxidation st
trogen) + 3( )
trogen =

......

(Oxidation state of hydrogen) =

ate of chlorine) =

How can we ey lain i g
Plain the difference In oxidation state of nitrogen in the compounds above?

Chemistry/

Redox Reactiop



Explanation
In covalent compounds, the negative oxidation state is assigned to the most electronegative

atom.

In NHs, N is . electronegative In NCIs, N is "% electronegative

than H. Hence oxidation state of N than CI. Hence oxidation state of N
inNHz=....n3... inNClz =....%3.....

What is Electronegativity?

Electronegativity refers to the ability of an atom to attract the shared pair of electrons
towards itself in a covalent bond:

Electronegativity increases across a period, e.g. F is more electronegative than N.

Electronegativity decreases down a group, €.9. Br is less electronegative than F.

Electronegativity values: F >0 > CI>N>Br > I>C>H

Extra reading:
- http://www.chemquide.co.uk/atoms/bondinq/electroneq.html

N http://en.wikipedia.orq/wiki/EIectroneqativitv

S .g‘ln water, H.0, oxidation state of oxygen IS i, and oxidation state of hydrogen is
“\

o In dichlorine monoxide, Cl20, oxidation state of chlorine is H ......... and oxidation
state of oxygenis ....... ikl

o In iodine monochloride, IC!, oxidation state of iodine is H ......... and oxidation state of
chiorineis ......7\.....

o In tetraiodomethane, Cls, oxidation state of carboniis .................. and oxidation state of
iodine is ........... = (T

o In sodium chlorate(V), NaClOs, the oxidation state of sodium is 1' .\ ..... and oxidation state
of oxygenis ....... g & ... and the oxidation state of chlorine is * S .........

Chemistry/ Redox Reaction
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QUICK CHECK EXERCISE 3

1 Determine the oxidation state of the named element in each given substance:
a) sulfurin SO ,9(-2) (b) sulfurin NazSOsq

(@) i in Mg(NO3)
itrogen in NOy (d) nitrogen in Mg(NOs),
I Su\fate ) in KMnO4 (f) chromium in K2CrOy4
ik s\.éﬁv)im::?: o dEntes W Gments  oni ‘LHM\'A‘% A o) qcmnr 0
(@) 3 MSD 1- o L (b) 1 20t tonjdort{on dtate 1} ¢ + 2=
M‘\b\v\;\:n ;*qf( i S S tUConidatio natate 40) onidottion shate v § = 44 -y

| = 1y
Die o sYotert 8 = -2 ¢:1h g2 smikite/smibay )
Oxidation shute ¢F Sulfars 2

g | .
s abaiementS= =gy Qidabion Gade e g
(C)mmi‘wl)& el Dnidlotion Glorke i Ng t Dnidation Qah M
-1 = 2(-
|+ y =% fl(ﬂa;cf”fN)'f 6(-2)
= 13 b StAN=>5 = +5
(e) A
K=+ 00+ & +RHED =D
+14 Mnt H4(2) =0 Cr=+8-2
Mp = J_r% -:; =t6y
=13,

2 Determine the oxidation state/oxidation number of the named element in each of the
substances below:

hydrogen in PH3 1l hydrogen in NaH = hydrogen in HCO +1
- . ) _rredued \ t
oxygen in H,0, oxygen in O3 (ozone) carbon in CO
N - 3 6- T
carbon in KZCO? TLﬁ carbon in CzHe/> T@ fluorine in F, 0
lead in PbO, T4 sulfur in MgSO, L sulfur in H,S -] ‘
sulfur in CaSO; 1 L' sulfur in H,SO3 TL‘ sulfur in SO3 ﬂj
A -1
_SUIfo\'nSOLS_a\ 0 sulfur in Na,S,0; 2 nitrogen in NH3 h
: - : : T -
ﬂ%_ﬁ nitrogen in Cu(NO;), 3 nitrogen in NH4* !

nitrogen in Al NO,),

4 -1=2 :
14 chlorine in ng-: o 8t chlorine in NaC/O; 5
th

phosphorus in HsPO, #5 phosphorus in P4O1o ’ 5

zinc in Zn(OH), t1

silver in AgBr 1 ’ copper in Cu,0 ! |
iron in Fe,0, 14

P,
. iron in FeCl,
chromium
oy —onumin Na,Cro, | 46 chromium in Cry(S0.)s t3

g Man anese | ,,\
S Jop- =M0: | *Y | iodine in po,

VOl J13

hosphorus in K2HPO,

iron in FeBr2




OXIDATION & REDUCTION AS CHANGES IN OXIDATION STATE

P nokaye
Oxidation is the ..!" Wt Y In oxidation state of an element in a substance during a reaction.

Reduction is the A¢ULAR  in oxidation state of an element in a substance during a reaction,

E.g. 1 fr -V
Mg+ Cu0 - MgO + Cu

Mg is .IMididtd because the oxidation state of Mﬂg“NW\M ..... MR from

0)“M\ﬁ ...... to+°\\“MJ

« CuO is .MM pecause the oxidation state of .COPRT......... | Aerease! . from
A lud o 0inCu

e Reducing agent is MJ Utstit omitised)

¢ Oxidising agent is C‘N “"S\Q\P redv o)

E.g.2 2t
Fe + 2HC! — FeCl + H,

e Fe is Qh‘d\Sf“ because the oxidation state of Ann InCta%s  from
AL T to....12in k1,

e HC/ is NO‘\A(‘M because the oxidation state of MOM en ...... dcweam from
+"“Hu‘t00‘n“u

¢ Reducing agent is FQ

* Oxidising agent is H(‘C

Chemistry/ Redox Reaction
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Eg. 3 7 271
. Bra(aq) + S0,(g) + H20(l) — 2HBr(aq) + SO0s(g)
idati owifur ‘
. 901 . Ldised because the oxidation state of .. SMITWT '“(NO\SN from
Mms . to tb.inSbs ...
dati Bromine
. Br" ..... is reduced because the oxidation state of ..ofmnt dAceases xien Ty

Reducing agentis ...........

Oxidising agentis ...........>%.

E.g. 4 Spot (by circling) and correct the mistakes in the following example to
the following reaction is redox.

Cu(s) + 4HNO;(aq) — Cu(NOs)2(aq) + 2NOy(aq) + 2H20(l)
This is a redox reaction because .
Int~oyey
e Cuis oxidised because the oxidation state of copperg\c?hangé\ from 0 in Cu to +2 in
11GU(NOs),. ol eresse]
Vg N _
* (Nis reduced because the oxidation state of nitrogen@ ce/erom to +5in ﬁT-I-N\Oﬁo
+2 in@ﬁ@?} N . ~—
-{.(\’{ \\““""‘ ‘ UL - H N '33 1
Eg. 5
2H,0, — 2H,0 + O,
Mo, 07 g0
s XX Is oxidised because, the oxidation state Ha
. of .. B Coreqp
',“‘Hzﬂl ..... to B" 0. SR X T o 04 ..... #2.. rom
. H‘“ IS reduced because th
of Uy e Use the oxidatio
‘,\qul ...... t AR N state of ..Vw9en derems from

......
-----

............. is both Oxidiseq and reduced

This is an example of J\Mpm?b ' ww’\i\m

oxidised and reduceq i, reactj

on.

Chemistry/ Redox Reaction
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Examples of Chemical Reactions that are Not Redox Reactions

- Note that oxidation states of all elements in the substances ...TMA 1% Wnchan QtD
during the reaction.

E.g.1 Neutralisation
(a) Neutralisation (between soluble base and acid)
e HCIi(aq) + NaOH(aq) — NaCl(aq) + H20(l)
(b) Neutralisation (between insoluble base and acid)

e HzSOs(aq) + CuO(s) » CuSO«aq) + H20(l)

E.g.2 Precipitation reactions
(a) Precipitation (formation of insoluble base)
e CuSO4(aq) + 2NaOH(aq) — Cu(OH)z(s) + Na:SOs(aq)
(b) Precipitation (formation of insoluble salt)

e BaCk(aq) + Na:SOsaq) — BaSO4(s) + 2NaCl(aq)

E.g.3 Reaction of acids with carbonates

e 2HNOs(aq) + CaCOs(s) — Ca(NOs)(aq) + COx(g) + H20(1)

E.g.4 Thermal Decomposition of carbonates

e CuCOs(s) — CuO(s) + CO2(g)



QUICK CHECK EXERCISE 4

Identify which of the following are redox reactions. Explain your answer in terms
oxidation state. of
T i

(a) Ba?*(aq) + SO4*(aq) — BaSOu(s)

el redage
(b) &wg)‘ + 2{02((9g — COx(g) + 2H0(9)
(c) 3HNO(aq) — HNOs(aq) + 2NO(g) + H20(l)

Mdugd  Hyd(it
(d) NHs(g) + Hé/(g) — NHCI(s)

(6) CriOy? + 350, + 2H' — 2Cr™ + 38047 + H:0




5. TESTS FOR REDUCING AND OXIDISING AGENTS

We can test for the presence of reducing agents and oxidising agents (in unknowns) by using

suitable known oxidising agents or reducing agents and observing any colour changes that
occur.

Some of the common oxidising agents and reducing agents used in the laboratory for such
purpose include:

Oxidising Agent

Reducing Agent
used for Testing Reducing Agent

used for Testing Oxidising Agent

acidified aqueous potassium manganate(VII) aqueous potassium iodide

acidified aqueous potassium dichromate(VI)

aqueous iron(IT) sulfate ;

aqueous iron(1ll) chloride

aqueous iodine

TESTS FOR REDUCING AGENTS

The following oxidisin

agents are used to test for the presence of a reducing agent:

|
|
1
|
|
|
|
]
|
|
|

Oxidising agent Observation Explanation
used
acidified aqueous MnOs + 8H* +5e — Mn?* +4H,0
potassium P\I\(E\L acidified aqueous purple colourless
manganate(VII), )
KMnO,4 potassium manganate(VII) turns

(acidified with dilute
H2S04)

Wivwl (s

KMnO, is Yeduced

. |
oxidation state of manganese decreases

in MnO4™ to in Mn%*,

because the |
1

from

acidified aqueous
potassium
dichromate(VI),
chr 207

(acidified with dilute

M‘N\gc acidified aqueous

potassium dichromate(VI) turns

%ﬁ&#\ "

Cr207% + 14H* + 6e — 2Cr3* + 7H,0
orange green

K2Cr20y7 is reduced because the oxidation

state of chromium decreases from

H2S04) in Cr207%" to in Cr3*,
aqueous Fe™ + g FoP
iron(I1I) chloride, }{g“md aqueous iron(IIl) | yellow pale green
FeCl;

chloride solution turns Palt areen

(How can we test for the
presence Fe*" in the reacting
mixture?)

FeCls is reduced because the oxidation
state of iron decreases from in Fe3*

to in Fe?*,

0=1

tN-3
0= Q_-HV

Chemistry/ Redox Reaction



—

aqueous
iodine, I,

of

I, +2e— 2I°
M aqueous iodine turns | Prown colourless
» [W\*'f i I,

is reduced because the Oxidation state

jodine decreases fro :
iodine M Nl

inl”.

TESTS FOR OXIDISING AGENTS

The following reducing agents are used to test for the presence of an oxidising agent:

be seen if excess iodine is formed)

Reducing agent Observation Explanation
used — |
21" - +2e
aqueous ga\"w‘h” aqueous potassium iodide | colourless brown
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OTHER EXAMPLES OF OXIDISING AND REDUCING AGENTS

Oxidising Agent

Reducing Agent

non-metals such as Cl,, Bry, I,

metals such as K, Na, Mg

concentrated sulfuric acid
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oxygen hydrogen gas
nitric acid carbon
ozone

carbon monoxide

sulfur dioxide
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