Redox

In the followmg‘_glvc the oxidation number for thc mdlcated atoms. 2 W
r 2
a 5inNash, 4+ d. Cin Na2605 s g. S5inH,5,0, 6t
s F z s
b, Mnin Kng@ Tt e. NinNG, 4t h SinALS, 2~
- s 2-
r $z- oz -
. NinBiR8, 5+ £ sinhsb, bt . MninMncl, 2%

Some of the following unbalanced reactions are oxidation-reduction reactions, and some are not. In
each case is the reaction redox? If yes, name the element reduced, the element oxidized, the
oxidizing agent, and the reducing agent.

2t - re ¢ 2 + - Zt jr2-
a. BaCl, + Na,50, = NaCl + BaSO,
NOT REDOX

U [

3-F
b. H, + N, & NH,

N N Ne. He

element reduced element oxidized the oxidizing agent the reducing agent

4 r 2~ 242~ o

c. C + HO =2CO + H,

Hf CO H. O C

element reduced element oxidized the oxidizing agent the reducing agent
5. 3t - + - 3r sk2-
d. /\gN + FeCl, = AgCl + Fe(NOy),
NOT REDOX
+ ¢ 2- y 2~ 4+ 2z~
e. H,CO, = HO + CO,
NOT  KEDOX

elélcm/ré’m{;d elén’érv{o/xél/oé Wa@éﬂéaﬁ/ﬂf t/ﬁo/méuéu/g;(gé}ﬁ:

2% b2~ 2t 2- t 2+ 2-+ tz-
f. Mgs0, + Ca(OH)2 2> Mg(OH), + Ca O,
NOT REDOX
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¢ - Z¥r 2~ Z¥ bt 2—- + 7
HO, + PbS = PpS0, + H,0

ol S*7

element oxidized

Hzoz—

the oxidizing agent

element reduced

. St i 2- + bt 2- + -

KCl + H 50 =2 KHS50, + HCI
NOT REDOX
rsra- + 3t2- zv 2- + 5. + 2-

HNO, + H,PO; =2 NO + HPO, + HO

N$+ PS* HN03

element reduced element oxidized the oxidizing agent

}5rz2- e *5 4r 2~ + 2-
HNO, + I, = HIO + NO, + H,0

N_f,f lo

element oxidized

HNOs

the oxidizing agent

element reduced

- + S0 2~ z- + &5
N2126 + AgNOy, => Ag25 + NaNO,
NOT REDOX
¥ st z- 2+ + 2- 2+ 2- 3t

H + NOy + F&& = H,O + NO + Fe&*

N Fe?! NOs ~

element reduced

element oxidized the oxidizing agent

2t - 0 3+ .
FeBr, + Br, => FeBry

6(0 F¢z+ 6(L

element oxidized

element reduced the oxidizing agent

% 1° S | .

element oxidized

element reduced the oxidizing agent
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PbS

the reducing agent

]‘) =2 POS

the reducing agent

l2

the reducing agent

Fezf

the reducing agent

FeBv,

the reducing agent

S Z—Os =

the reducing agent




¥ - T+ 2- o il
o. H,0, + MnO, = 0, + Mn™

MV\-}‘— O- MDO%— Hz Oz.

element reduced element oxidized the oxidizing agent the reducing agent

o 4t 5- -F - 2v - 3t 2 3- 4 + 2=
p. Zn + MnO, + NHCI = ZnCl, + Mn0O, + NH, + HO0

an*r Zna MnOz_ Zn

element reduced element oxidized the oxidizing agent the reducing agent

5. Balance the following equations using half reactions. ldentify the oxidation half reactions and the

reduction half reactions.
- 3T [+] +y 2-

6 . +
a. 5r2672' + H + I = Cc® + I, + HO
X 4 2\ - l, + 2e” redk "»[ Crtt + 27 > o/®
- - +
0,092 + be” > 2Cr®
Cr, 0.5 « b «ldW > 2 (* + THO
X3

17 v Cu0® vpd v 14H > Bl v g+ 203 5 74,0

| 617+ ¢, 0 vt 5 31,y 207 +7“LOJ

3v 2 + 5t 2- + 2- + 5t z- 2t 2-
b. As,05 + H + NOy + H,O =» H;AsO, + NO

0% %2 A 5 AS L 2 cede | N¥ 4 20 > N

As,0, = 2 H A0y **e” NO,”™ vz > NO
As‘,_Os + SH,O > 2 AsOy + He G T NO;” +3e = NO + 2H,0
13 x

y - - + NO + O
3 89,0, + B H,O L IbHY + 4N 128 > L0y ¢ )2 127 BT

R

\3 ASZO3 + TH,O + 4 |« 4NOT > Y, AsOy + 4 NO
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+ 5* 2~ (o] 3- + <t
c. HAs0, + Zn = AsH, + Zn™

‘ -
%] Zn > 20 v 27 red % As®  + 8¢ —> As

HBASOl-f + e A5H5

“f BHY s, AsOy + B 7 Aty +4H.0

Hzn « 8H* 2 W AsQ +%’ > H42n** L 8 4 Ast, + HH, O

AZn + BH « W ASOy = 42Zn?t + Asily *LWLOJ

6." 2~ + 7" 2~ q"’ 2-
d. MnOZ + H = MnO, + Mn0,

oKl Mt M ced |

Mn® ¢+ 227 - Mp*
Ma0y*™ > MnOy +e”

Mn0y* v2¢7 = MnO,
X 2. L+H++ MnO«fz_" 26—'9 Ml’)oz ¥ ZH;O

3
Z'Man-'" ¥ 4Rt MW—\' %‘—b ZM,nO‘;*'Ze/‘ "’MnO;_ t ZH’LO

l 5MY\O[+1— + Ll'HJ( - ZMY\O*— + MV\OZ + 2 H’LO—)
i

Smmpmor

Tt 2 4 2- 24 o+ 2- +
e. MnO, + 50, = Mn* + 50, + H
- 24
! - 7+
oX %2 SH 5 3.2, ved ) Mt 8.7 > Mn

SOZ "'} SO._‘,Z’ '\’2_(,/

z¥

MnU,_t’ + 5,7 > n
SO ¢ 2,0 > S04> 2e” M BH's Mabyr 52 Mn® o 4HRO

x5 * 2
- Z H 4 +
5Sob+;’éHLO+M‘+2Mno4'fy>{» 5504 3 10¢° + 200" + 2 Mn® + BH0

/

- ¥ 2""
ESOI © 200 v 2Ma0y” 55047 r4 Y ¢+ 2 Mn J
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7t z- v + zt :,"*z' r z-
£ MnO, + H,50, + H" =>» Mnr* + HSO, + H,0

I bl M5 > M
H,905 = WSO, ™+ 2.° MnDy ™ + 52 = Mn* fHLC
,80; + O 5 NSOy~ rZe™ +3H” SHUMK‘O%-*&‘ = Mn™ +
X5 X2

3
]
SH,S05 + SHSO+ Jolt + 2 Mn0y™ ¥ JOZ~ 5 5 4SOy "+ 2™ w5 H* ¢ 2 M +« 81,0
LEH SO+ H' +2Mn0y™ > 5HSG™ r ZMn™ +3 H,0

4tz- vy 2- - shtp- +
12+H505+HO-)I+H504+H

0% % S” > %2 ved e = )
K505 > NPy v 2e” I+ 2e- > 21°
3,50, + H,0 > WSO, +Z¢ + 3H*

- - — + ‘
H,805 + W0+ 1z + 2Ze —> WS04 + Ze y3WT 12
— - Bt vz
Uzws + H,0 ~ 1, 7 HSO, + BW -
2 2° - sz' o 2+ 2"
h. HgS + CI' + NOS = HgCI2 + 5 + NO
o% % S* > $°. 2e” ve B NSt 4 3.~ > NP
HgS = S v Ze NOg +3¢ - NO
qor + WS 7 5 228+ Rslly™ qy+ » N0 r 38> N0 20
X3 XZ

1201 4 3 HgS ¢ 8W ¥ 2NOT > BS e 23 WL 2 NO 44,0

\Tzcr 1 3UgS ¢ EHT r2NOgT 5 BS BWeCl F ZNO r Yi, 0 ]
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4r2- 2 ¥ 3¥ 2- 5% 5.
. NO, + OH =2> NO, + NOJ

0 72 N N rld_'/;_\ N e N3T
NO, —» NO;™ +e” NO, +e~ => NO,
NOZ 204 - MO3— + ¢+ H;O

-—

2N02 + Z.OH- » }9,(51 q—/ - /\)03' i—/ + HZ/O +NOZ—

lZNOz + zo0H > N0y + H,0 -:I\)OL”I

[ IR T o RN s A A
oxY S > S¥ s ed %] NSt L3 > N2
S =5 S0, vt NOs ™ r3e” —» NO
S+ 210 > 50, rde dit s NOg™+ 3e > NO + 2Hz0
?(3,%)0, * 1 2
35 LD + LU + 128> 3502 + 12E v J2HT + NO +gH, 0
410~

|3S & 4d" =5 350, 4 4N0 ¥ 2. W, O

4. Balance the followmg equatlons after puttmg them m nomc form.
a. bu(s) + HRO,(aq) > CuRiE)),(aa) + NO(g) + H,00)
Cu + AY o007 > (it + NO3~ +NO + 1,0
Oi_"fj Cn =~ Cu® +2¢” ved l?) N r 3™ > N =
NO ™ +3e = NO
C L ND . 13 > NO 280
X3 x 2

z - + I
3 C-LA ¥ &\—\+ + 2W0,~ *% - 2w * +(o/¢ v 2 NO L“'zo
.5(‘,‘,\ v en? (ZMOs’"‘)3QuL++ZNO*‘f”LOJ
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2+ S+ 2~ * 5t 2- %+ 532~ 2t 2~ + 2-

b.  Fe(NO.),(aq) + HNO4(aq) = Fe(NOy,)s(aq) + NO(g) + H,O(1)
Fe?' +NOg™ + o' 4 N0~ > .3 , N0,” +NO + H,0

0% %2 Fe2' > B3 we” ced }'},J N7« 2¢” = N2
Nbs’- ¥ 3@,— —> NO
#t+ NO3~ +32¢” > NO « 2H, 0
x3

3 Fe™ 4 Gk 4 N0y +3c > B3Fe®' v 367+ NO + 2HO

\3\:;9:* vant ~NOT =2 3R N0 210 ]

#r 2- 4 2"
c. Zn(s) + HNO (aq) > Zn(ilO )2(aq) + NO,(g) + HO(I)

Zn + BT ¢ NO37 = 243" o+« NOsy~ + NOI— ¥ HLO

v 2 _ _ '
il pns za ez ] N AT
NOS/ veo 2> NO»

2H - NDs +e =2 NO, + H,0

Xz
Znt Y 4 2 NG T 28 S Za™ w2270 2N0, + 2 H,0

| Zn o+ 4 12 N0 9 2nt v 2N0, Y ZHLQ}
L—

+ bt~ ot 2- 4t 2- + 2"
d. 6!7(6) + HZSO (aq) => 5I72(60 )s(aq) + 50 ( ) + HO(D)

Sb o+ H' 4 HS0,T > Sk*" s 3027 + W2 + H,0

O %| Sk > b < ze” red 2| S ez > S**
RSO, ™ v 2" -2 S0,
€2 R+ WSO, ™ ¥ 2¢” = S0, 28,0
x 3

ZSkb r GHY + 3 U0, v e o> 290 +li® 4 350, + G H2O
Lz b+ U 1 BHO¢” > ZSh™ 1+ 3O, +loHZo7
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+ T~ 3 47 2- 4 4 2-

e. H;5(9) + H;504(aq) = S(s) + H,0(!)

ox Y% S27 > 8'r 2. rzd'f&[ S# ¢ 4,7 » S°
HZS = S + 27 +247 Lf//f"’,L/ZS()S til,” > S + 3//2,0
/—_\/x—-——\_,/
2

| ) , -
2 4,5+ 4H® + H,S05 rdet > 2S v e AR

e

2 H,S + H,80; = 35S + SHLO]

)

f. HCl(aq) + HNOy(aq) —) HCIO(aq) + NO(g)
a- 2+ z°
HY «Cl7 + pt +r~>o5 > HCO +NO

ox ‘2 CV > Q1"+ 2o rede | N®F v 3.7 5 N
EHho+ CU7 D {0 + 2.7 4 HY MHT NGO, v 3T > NO o zutoj
x3 X2

Fa
-

BHO 3CIT ¢ BHY 200, Lo > BHUG + e v 3HT - 2NO U

3017 +SH* v 2N05 D 3 HCl0 + 200 + H,0 ?

g. Ag(5)+HCIOZ(aq)+HCI(aq)-)AgCI()+HO(I) + -
fo + WOs WY v 7 > Mgl v Hp0
x| Ag 2 Ag e’ Ylol_:’z/\ C\¥ 4+ bem = (0I°
Ag -> A@Ol ve” HCIOg + e = A5Cl
Lficl v CU —5%6\ *'i' 51" 4 A@ ; HC|U3 v e —>Aac[ re o+ SHZO
x5

éA.S T SCI° "5}-’* + 5 4 HC!OJ +'Qg/—> 5/—‘661 +56; "'4136/ +e~“,_§H&O
rbAc\ v S0 + sHT + H(l0 = éAgCl ¥ SHZ\OJ
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h. Kl(aq) + Ox(g) = Klz(aq) + HO(1) )

/3 + 2-
K" « 17 +0, =5 K =+, + Ho
- Ny o - 2~
O% "zl l = | * s 2T ved "Ll O +2e - O
310 7y v 227 YH* » O, +d4e > 2H, O
/\/\___/
X 2

LI~ HY w0, rHeT > 21,7 s 42+ 2 H,0

b +4H +0, > 2\, + ZHLU[
o

i HNOs(aq) + H,80,(aq) + Hg(l) = Hg,50,(s) + NO(g) + H,O(1)
st T + r e + |

+ ’ F2- 2+ 2- + -
HE v N0y » H' » NSO Hs > MOy ¢ KO 4 iye
— 4
ox ¥ HSO = H6+ re reLi"Ll N5+"35 —2 /\)Z
2 HS - HS?—SO‘/' v 2e” NO‘;’ vr32 - NO
WSOy + 2Hg > Hg, S0 r 207 « B AH' e NOT 3 2 NOT 2He0
X3 X2

3RS0, +Gke . &M r 2NO, " +loe” = 3Ha, S0, v g SHT ¢ 200 4 H,0

\EHTSO‘[ roHg v BH" - 2N0, © > 3Hg. 804 T2 NO +L//7’LOJ

2t T gF 3- ¥t 2- ¢
Jo CO(g) + 1.0:(g) > CO4(g) + I.(9)
re ‘/LI cz* —y Q‘H * Ze’- red ./Z—- ‘ ,5+ 1 52— -2 la
-~ - 0 r 10z -2 l2
O+ CO 2 €O, + 267+ 2H' /205 )
WZ TR 5 s o s - S
A

510 F 500 rOH* +[,05 +(0¢" > 5C0, v 10¢7 ¢ IOHT « 15 * SH:0

ISCO t 1,08 > 5CO, *"l/z_:}
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