Chemistry 12 Electrochemistry Worksheet No. 1

1. Balance the following half reactions and state whether oxidation or reduction is taking place.

a. BrO;™ ----> Br (basic) BerO:3  + 3O +he” > Br T+ GOH ~ reduckon
b. HCIO, ----> CIOy’ (acidic) __HC10a + H2O —> (03 + 3H* + 22~ prijobien
c. Ga --—---- > H,yGaOs;  (basic) _ Gra« YOH ™~ = He Cra07+ HeO + 3¢ = wxidatiom
d. ReQy ----> ReO, (acidic) ReQu~+ YH*+ 3¢~ — ReQz ¢+ 2H,0  yeduction
e. MnO, ----- > MnO, (acidic) Moz + 2H:0 ~— MaOy- +4HY ¢ 3¢7  ,xidodian

f. N204 ————— > NO (acidic) N2Qy - LfH*‘ o —> 2NO + 2H20 ﬂi{u.{,{’?v‘f\

g. CrO,% > Cr(OH);  (basic) _CcO7 + Yli.Q+ 3¢~ = Cc(OH)z + SOH ™ fdukim
h. Sn(OH)¢> -> HSnO, (basic) _Sn(0H)e>  + 2o~ —>» £(Sn0s™ ¢ U:0+4 308 " yoiuitin

2. Use half reactions to balance the following redox reactions and underline the oxidizing agent.

a. Cl, + ClOg™ —---- > CIO" (acidic) 2Ciz * £1Q5 + 2H 0 — scio” + 4yH*

b. MnO,” + C,0,% --—- > Mn(OH); + CO4*" (basic) Mno Tt 20007 < 30U Malouds+ 402"
c. 10y + I —— > 15 (acidic) __ LQ5™ + $I -+ GH? 431" 4+ 3120

d. Clo; + Mn?*t - > ClI + MnO, ClOW + YMn?y 44 0 > Ci-+4Ma02+ HF

e. 105 + Hzof, ------- >, +0, RIo % seh0,42H* —» Lo+ S0% & O

f. MHO7 + SI’I ------- > MHO4 + Sll'+ ZMAC2+ 3Sa'"+ Yih o >IN0 )_;‘N g/-]‘l

g. NO;” + Bry, - > NO + BrO; 1QM%~ « 38.: Yi® > JINO* ( 8,05~ + 2 H, O

h. H202 + I eeeeeee > Hy0 + 1, (acidic) #,0.+ 277+ 24 ™ = 2H.0+ Lo T
i. Cr,0,% + Fe?T —-> Cr3F + Re3™ (aCIAI0) Cra 012 ¢ cro s fdl® —> 20,5 CE 27 4 THa O
j. Cu + NOj™ —meev > Cu?t + NO (acidic) 3Ca< ZNOs~ + gyt —> 3cmv¢ ZNO+ BH O

k. HBr + HySO, ——> SO, + Bry + H,0_2H8c + s 500 —> B.,+ S0+ 7 ph O

L HNO; + HCl ——-> NO + Cl, + H,0 2#n0s 7 CHCl > 580 ¢ 50l r- i D
m. Zn + HNOj - > Zn(NO3), + NHNO; + H,0 42 +1QH0: 4 — G Zo (0w, + Nrigioy 2100

n. HBrO -----> HBr + HBrO; 3H8. QO —> 2HB. 4+ HR, O
0. ClO, 4 MnO, ----- > CIO + MnO4 (ba51c) SCIT274 2MA0, 4 2 0N~ — 3CIO +2Na0, + IJZO

P- V2+ + HzSO3 """" V3+ + S')O V2'++ ZHLSO_3‘7 ZH* =2 ﬂ?f“f Sa 07 T4 3_6"7_,0
g. Mn + IrClg> - > Mn2+ +1Ir + CI° 3/‘4»11‘ 2L 2 = BMatt 27, ¢ [2C0~
3. lodine is recovered from iodates in Chilean saltpeter (NalOs) by the reaction described

in this unbalanced equation:
HSO; + 10 - > I, + SO,2 (acidic solution)
What mass of iodine is produced when a 20 kg sample of NalO; reacts with excess
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