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8 : —OUxidation States @‘ ) |
Skills to develop ~ - S - 5} tl | :
+ Assign an ox@atl@n:qstate (or oxudatlon number) to an atem.in a moleculé orion. A

o Describe 0x1dat|on and reduction reaction in terms of oxidation state change.

| GAfﬁ‘Ld atlﬁnﬁsxtya;te ‘ R B

Oxidation statc Is.a numbu assigne
‘:‘numhm enable us 1o descnbe ox:dau

d lo an eluncnt in a conj gound according to someuaules. This
onereduetion reactions, ¥iil balaneing.redox.chemical reactions.
carhing the skill to assign oxidation slates (or oxidation numbegs) lo a variely nfcoml,uundf'

4
¥,

1 Ox{dation numbcn Is assigned to the element, it does not nnply that lhe element in the
- Lompouhd a(,qunes thlS as a uhar

I ge, but rather that it is a ¢convenient number to use for balancing
c.hcnm,al 1eaclmﬁ5 The gmde]mes fcn asmcrmng> omdatlon states (numbcrs) are given below:.

v C

The 0\l(|ﬂt10l] statc ofam elemcnt such as F Ige, }]2, 0,5, P, 58 is zero (0).
| Mg = e 4 -
2. l he oxidation stdte of oxvgen in its Lomp()unds 1542, ex,cﬂupt for per (mdcs hke H"g& 5 .md
Y‘ ' N :\“,Qm,mm which the o,\xd'mon state inr Ois -1 : f_; b - ‘ e =a—r 4,_ \_,:, ’;’;ﬁd‘;f; ‘
o of ferrn S0, oles s g o & TR

3 heao‘ndahon state of. hydr«:gen‘n“ﬂ in 1ts compounds excepf 101‘ mehl hydrides, spch as
aH, Litl, ctc., in which. tlu oudntmn state forF i 1s ’1* _ )
hf”é?&w*""' L . ' : -
e 4. The O\I(Inhon st’lies of other Llements are then ass:gned to;;make tln A!OLbl aic sum ot the
; o\l(htmn t;hlfes equal to the net charge on the niolecule OFIOiT;:

T he 10]]0 Vi

Lh

ng elements usually have the same oudahon :t.ltu in their compuunds
o < licali metals - l'j'LNa I&:Rb; C?,L “fy. - S SR
o aktor alkalifie earth metalWB‘EWM @ESTeBa; - _ "

o lssimvlmlogms“except when they torm com pounds wlth oxygen-or one another;

_ fJ heqe rules are WOrdv br.cause we have to pomt oul the SPemdl cases such d‘ ‘H Q_\and Naz()7~ Rule 3 3

“iHah these, You may Smply lemembex thie oXidation States Tor Hand O ate 11
d cou;npound .and xlddtlon of chel*clements can. be aSJgned by makmo the
: o U),t het d large oft dle malecule oft 10h

For yoitr‘ pla(,tlLC we provnde soine e‘<a111plc,s b«.low Please study thi followm;, e\amplcs and derive
the oxidation state forall clements: The OXIddllOll numbexs ol the key element are given.in case you

‘need hdp
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The following are some common oxidants or reductants. Changes of oxidation states in redox reactions
of the key elements are given in groups. Please justify the assigned oxidation state to your satisfaction as

i ‘ you read on, and assign the oxidation number to all element in the formulas.
- . llOxidation||Compound LY
\ - 6 o Element] ™ tate or ion = QN
o v " 3 : T i .
S adS (iagl Tre 2 re | Fe=rr2e || UM
Fn. g i TS, : 5
Y ¥ P AT _ +3 Fe3t Fe** =Fe* e \
M 0, - ; p \ et
n H 0 J Zn ” Zn is reducing agent \ LR o e
. +2Z Zn?t |
0 -1 I_-IZO2 H,0, = (?2 +H,0
(/"/
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5| Oxidation and Reduction in Terms of Oxidation State i
3{ In the chemistry of battery, you have leamed that oxidation is the loss of electron. A loss of one Clt,CtIOl] |
7 raises the ox1dat10n state by one. We now have another definition for oxidatin and reduction.
X A raise of oxidation state is an oxidation whereas a lower of oxidation state is a
reduction. .
7 s €O
| For example, in the reaction (unbalanced% ' }", - ‘-‘({" C’-k.ﬁ/\j
; R 20 Y st (Nl on [P
T4 . ) L
P{.\ MnO, -+H" > > Mn?* +H,0 .
P £ mlwy 7
3 — Tl A ¢ T
the oxidation of Mn 2] from -+7 to +2. Thus, Mn is reduced. In the following reaction (unbalanced),
. rg.&- . _— q -"
P | H,C,0,+0,> Oy +HH0 el = arfin
the element C is oxidized, because its oxidation state changes from +3 to +4 in the reaction.
| Confidence Building Questions
. | &‘" 2 -
+ What is the oxidation state of Mo in MoO,”"?
Hint... - A {“
C" % P\.l\\r:‘ (.:9 ""\‘Q Q
i L
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Oxidation State

.

Skill:
‘Note that (16) - 4*(- 2) -2, the charge of the ion Mo() 2- An oxidation state 1s a signed numb

in this case -+6.
by e
» What is the oxidation state of S in SOSZ'?

Hint . ..

Discussion:

Even though S is in group VIA: O, S. Se, Te, Bi, the sulfur in sulfite ions has an oxidation number
4.

g -
- e What is the oxidation state of As inJA'sOf"?

# “ v
Hint . ..
Discussion:
This 15 the normal oxidation state of group VA: N, P, As, Sb, Bi.
Gy K »
s What is the oxidation state of Brin Br03'? K,
Ve g 5
Hint . ..
Biscussion: -
Br has many oxidation states, e.g. +7 in BrO,
”(, o~ L T
What is the oxidation state of As in As,S,;? ., N ¢ Yook
. 2V3 JLN }T}} ~— € Fosh, el '\ﬁ\l
b
Hint . ..
Dlscussmn

The oxidation for Sis -2, since it is in the group VIA: O, S, Se, Te, Po. Super' S being in the same
group as O, has an oxidation state of -2.
<"7 4

« What is the oxidation state of Cri m (’r(OII)3

TRt A

Hint... - ' ‘E’f’“\,}g‘- - \\'L\ ' ‘ |

Discussion: . _ |
There are three OH™ groups in the compound. Chromium hydroxide, Cr(OH)S, 1s a greenish . E

gelatinous solid.
e In thg; reactjon, gp o

P ,(s) +50,(8) = P, 0,(5) (‘_':QQ‘\ \,( ol o f\
Whmlselementrcduccd” i = v N
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' Hint. ..

Discussion:
What are the oxidation states of O in 0, and P,0,,7 This equation represents the burning of

phosphorus in air. "4010 dissolves in water to form phosphoric acid.

Lechichiuwaterlon.ca
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