Gido khoa héa vo co 21 Bién soan: Vo Hong Thdi
Chuong trinh Héa hoc

III CAC PHUONG PHAP CAN BANG PHAN UNG
OXI HOA KHU

Nguyén tac chung dé can bang phan tmg oxi hoa khir 1a s6 dién tir cho cua chat khir phdi bang so
dién tir nhan cua chat oxi hda hay so oxi hoa tang cua chat khir phai bang so oxi hoa giam cua
chat oxi hoa.

I11.1. PHUONG PHAP CAN BANG DPIEN TU (THANG BANG ELECTRON)
Thuc hién céc giai doan:

+ Viét phuong trinh phan (mg xay ra voi day di tac chat, san pham (néu dau bai yéu cau bo
sung phan ting, rdi méi can bang).

+ Tinh s6 oxi héa cua nguyén to c6 s6 oxi hoa thay d6i. Nhan dién chat oxi hoa, chat khir.

+ Viét phan tng cho, phan ng nhan dién tr (Phan tmg oxi hoa, phan ing khir). Chi can Vlet
nguyén tir cua nguyén t6 c6 s6 oxi hoa thay (101 v6i s6 oxi hoa duge dé bén trén. Thém hé sb
thich hop dé sb nguyén tir ciia nguyén té ¢ s oxi hoa thay dbi hai bén bang nhau.

+ Can b?mg s6 dién tir cho, nhan. S dién tir cho cua chat khir b?mg s6 dién tir nhan cta chit oxi
héa (Hay so oxi hoa tang cua chat khir bang so oxi hoa giam cua chat oxi hoa) bang cach thém hé
s0 thich hop.

+ Phéi hop cac phan tng cho, nhan dién tir; cac hé sd can bang tim duoc; va phan Gmg luc dau
de bo sung h¢ so thich hop vao phan tng luc dau.

+ Cudi cung can bang cac nguyén té con lai (néu co) nhu phan @ng trao ddi.
Céc thi dy: Can bang cac phan tmg sau day theo phuong phép can bang dién ti.

Thidu 1

+7 +2 +2 +3
KMnO4 + FeSO4 + H>SOq4 : MnSO, + Fez(SO4)3 + K5SO; + H,0
Chat oxi héa Chét khir

+7 +2
2 |Mn +5¢ Mn han ung kht
M —>] (P g khu)
5 PFe -2¢¢ > 2Fe (Phan g oxi hoa)
(+4) (+6)

2KMnO4 + 10FeSO4 + H»>SOq4 _— 2MnSO4 + 5F62(SO4)3 + K»,SO, + H,O

© http://vietsciences.free.fr va http://vietsciences.org V6 H6ng Thai



Gido khoa héa vo co 22 Bién soan: Vo Hong Thdi

2KMnQO4 + 10FeSO4 + 8H,SOs ——= 2MnSO4 + 5F62(SO4)3 + K5SO4 + 8H,0O

Thi du 2:

+8/3 +5 +3 +2
F¢304 + HNO3 —> Fe(NO;3); + NO + H,0O
Chat khur Chat oxi hoa

+8/3 +3

3|3Fe - ¢ —> 3Fe (Phan g oxi hoa)

(+8) (+9)

+5 +2

N + 3¢ > N (Phan ung khr)

3Fe;04 + HNO; ———> 9FC(NO3)3 + NO + H,O
3Fe;0s + 28HNO; ———> 9Fe(NO3); + NO + 14H,0

[ Trong 28 phan tir HNO3 cua tac chat, chi c6 1 phan tir 1a chit oxi hoa that sy, con 27 phan tir
tham gia trao doi (tao moi truong axit, tao muoi nitrat)]

Thi du 3:
+2 -1 0 432 +4 2
FeS, + Qz _ s Fe,O3 + SO,
Chat khir Chat oxi hoa
Pirit sit, Sét (II) pesunfua
+2 +3
2Fe -2¢ | — > 2Fe (Phan g oxi hoa)
(+4) (+6)
2 -22¢
-1 +4
4S -20¢ | —= 4S (Phan tng oxi hoa)
(-4) (+16)
0 2
11 O +4e- 20 Phan tng khtr
0) ’ > (-4 ( s )
4FeS, + 110, t° S 2Fe;,0O3 + 8SO,
Thi du 4:
+2y/x +5 +3 +2

Fe,O, + HNO; — > Fe(NOs); + NO + H0
Chitkhtt < Chét oxi hoa

+2y/x +3
3| xFe -(3x-2y)e —> xFe (Phan tmg oxi hoa)
(+2y) (+3%)
+5 +2
(3x-2y) N 3¢ >~ N (Phan g khir)
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3Fe,0y + (3x2y)HNO; ——> 3xFe(NO;); + (3x-2y)NO + H,0
3Fe,0y + (12x-2y)HNO; ——>3xFe(NO3); + (3x-2y)NO + (6x-y)H,0

Thi du S:

+2y/x +5 +n +1
MxOy + HNO;——= M(NOj), + N, O + HO

chitkhtr < chét oxi hoa

+2y/x +n
8 [xM  -(nx-2y)e — > xM (Phan tmg oxi hoa)
(+2y) (+nx)
+5 +1
(nx-2y) |2N + 8¢ ——> 2N (Phan tmg khir)
(+10) (+2)

EMOy + (2nx-4y)HNO; > 8XxM(NO3), + (nx-2y)N.O + H)O

8MOy + (10nx-4y)HNO3 > 8XxM(NO3), + (nx-2y)N,O + (5nx-2y)H,O

[ (2nx - 4y) phan tr HNO3 la chat oxi hoa that sw, nd bi khir tao (nx-2y) phan tir N20; con
(10nx-4y) - (2nx- 4y) = 8nx phan tr HNO3 tham gia trao d6i, tao moi truong axit, tao mudi
nitrat, trong d6 s6 oxi héa ctia N khong doi]

Thi du 6:

0 +5 +3 +2 +1
Al + HNO; _— AI(NO3)3 + xNO + yNzo + H,O
Chat khir  Chat oxi hoa

0 +3
(Bx+8y) | Al -3¢ — > Al (Phan ung oxi hoa)

+5 +2

xN  +3xe” | > xN (Phan g khur)

(+5%) (+2x)

3 +(3x+8y) ¢

+5 +1

2yN  H8ye’ | — > 2yN (Phan tng khir)

(+10y) (+2y)

(3x+8y)Al + (3x+6y)HNO3 —> (3x+8y)AI(NOs); + 3xNO +3yN,O + H,O

(3x +8y)Al +(12x+30y)HNO; ~—= (3x+8y) Al (NO5) 5 + 3xNO + 3yN,O +
(6x+15) HyO
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Thi du 7:
+2y/x +2 +2m/n +4
Fe,O, + CO N Fe,Onm + CO,
Chat oxi hda <« Chat khuor
+2y/x +2m/n
nxFe + (2ny-2mx)e’ ___ > nxFe (Phan Urng khtr)
(+2ny) (+2mx)
+2 +4
(ny-mx) | C -2¢ —_ C (Phan ng oxi hda)

nFe,O, + (@My-mx)CO ——> xFe,On + (ny-mx)CO;

Thi du 8:
+8/3 +5 +3 +2y/x

F€304 + HNO3 _— FG(NO3)3 + NXOy + HQO
Chat khir  Chat oxi hoa

+8/3 +3
(5x-2y) | 3Fe - € > 3Fe (Phan 'ng oxi héa)
(+8) (+9)
+5 +2y/x
xN + (5x-2y)e’ B xN (Phan Ung khtr)
(+5x) (+2y)

(5x-2y)Fes0y + xHNO; — 5 (15x-6y)Fe(NOs); + N,O, + H,0

(5x-2y)Fes04 + (46x-18y)HNO;— > (15x-6y)Fe(NOs); + N,O, + (23x-9y)H,0

Thi du 9:
-1 +6 +1 +3
CH;-CH,-OH + K,Cr,O; + H,SOy ——= CH3-CHO + Cry(S04); + K2SO4 + H,O
Chat khcr Chat oxi hoda

-1 +1

3 |1C - 2 __ 5 C (Phan U'ng oxi hoa)
+6 +3
2Cr + 6e __> 2Cr xN  (Phan ung kht)
(+12) (+6)

3CH;-CH,-OH + K,Cr,07 + H,SO4  ——= 3CH3-CHO + Cry(SOs); + K;SO4 + HyO
3CH;3-CH,-OH + K,Cr,0O7 +4H,SO4 —3CH3-CHO + CI‘z(SO4)3 + K»,SO4 + 7TH,O
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Thi du 10:
0 +7 +4 12

CeHp0s + MnOy + H ——> CO, + Mn* + H,0
Chat khlr Chat oxi hoa

0 +4
5 16C - 247 @ — > 6C (Phan ung oxi hoa )
(0) (+24)
+7 +2
24 |Mn + Se — > Mn (Phan tng khur )

5CeH;06  + 24MnO, + H' s 30CO, + 24Mn*" + H,0
5CeH10s + 24MnO; + 72H 5 30CO, + 24Mn>" + 66H,0

Thidu 11: + -1 +6 +3 +4
FeS, + HzSO4(d, n(')ng) _— Fex(SO4); + SO, + H,O
Chat khtr Chat oxi hoa

+2 +3
2Fe - | —s 2Fe
(+4) (+6)
-22¢
-1 +4
4S8 - 20e N 4S
(-4) (+6)
+6 +4
11| S + 2 — > S

2FeS, + 11TH,SOy ——— > FGQ(SO4)3 + 15S0, + H,O

2F€SQ + 14HZSO4 _— FGQ(SO4)3 + 15802 + 14H20

Thidu 12:
C,Ha, +10H + KyCryO7 +H,SO4 —= CH3COOH + CO; + Cra(SOg4)3 + K,SO4 + HO

(Cho biét s6 mol CH3COOH va CO; tao ra bang nhau)

Két qua :
9 CiH2,+1OH + 5n K)CrO7 + 20n H SOy — >

3n CH;COOH + 3n CO; + 5n Cry(SOs); + 5n K,SO4 + (231’1 +9) H,O
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Thi du 13:

CXHyO + KMnO4 + HCI D CH;-CHO + CO, + MnCl, + KCl + H,O
(Cho biét s6 mol giifta CH;-CHO vGi CO2 la 1 : 1)

Két qua :

15C,H,0 + (2x+ 3y -6)KMnO,; + (6x +9y -18)HCI — >
5xCH3-CHO + 5xCO; + (2x +3y -6)MnCl, + (2x+3y -6)KCl + (-7x +12y -9)H,0

Thi du 14:
CH,, » + KMnO; + HHO —— >~ KOOC-COOK + MnO, + KOH
Két qua :

6CaHan.2 + (10n-4)KMnOy + (4 -4n)H,0 — >
3nKOOC-COOK. + (10n -4)MnO, + (4n -4)KOH

Thi du 15:

Zn + HZSO4 (d, n(')ng ) _— ZI’ISO4 + SOQ + st + HZO
(Tilé s6 mol n SO, :n H,S =a:b)

Két qua :

(a+4b)Zn + (2a+5b)H.S0; — > (a+4b)ZnSO; + aSO, + bH,S + (2a+4b)H,0

Thi du 16:
K,SO; + KMnOs + KHSO4 s K,SOs + MnSO, + H,O
Kétgud :

5K»SO; + 2KMnOs4 + 6KHSOs —= 9K,SO4 + 2MnSOs + 3H,O
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Ghi chu

G.1. Phan Ung tu oxi héa khir (Phan Ung tu oxi hda tu khir) la mot loai phan ng oxi héa
kh(r dac biét, trong doi mot chat vira 1a chat oxi hda vira 1a chat khir va co su cho,
nhan dién tu gitra cadc phan t& cda cung mot chat. Nghia [a phan tir chat nay cho dién
tur (déng vai tro chat khir) dén mot phan tir khac cua cung chat dy (déng vai tro chat
oxi hoa). Trong thuc té thudng gap chi mét nguyén t6 trong phan t cé s oxi hoa thay
déi va hé s6 nguyén dirng trudc phén tl tac chét nay > 2.

Thidu:
+4 +5 +2
3NO; + H,0O —> 2HNO; + NO
Chat khur Axit nitric Nito oxit
Chat oxi hoa (2 phaan t6G NO, cho diedn to1, 1 phaan t60 NO, nhain diedn toi)
+4 +3 +5
2NO, + 2NaOH —> NaNO, + NaNO; + H),O
Chét oxi hoa i Natri nitrit Natri nitrat
Chat khur (1 phain &0 NO, cho dieiin 6, 1 phaan t6G NO, nhaiin diein to0)
0 0 +1 -1
H-CHO + H-CHO t°, Xt O=CH-CH,-OH
Chéat khur Chat oxi hoa
(2H-CHO)

G.2. Phan 'ng oxi hda khir ndi phén tir la mét phan ’ng oxi hda khir dac biét, trong dé mot
chat vlra la chat oxi hoa, vira la chat khir va cé su cho, nhan dién t&f ngay trong mot
phan tl&r chat dé. Thudng gap hai nguyén t6 khac nhau trong phan t&r c6é sé oxi hda
thay ddi. Nhung cling cé trudng hdp chi mot nguyén t& trong phan tr cé sé oxi hda
thay d6i (nguyén t& nay cho dién ti va nguyén tlr cia cung nguyén t8 &y trong clng
phan tif nhan dién tcr).

Thidu:
+7 -2 +6 +4 0
2KMnOyq4 t KoMnOs +  MnO, + O,
Chét oxi hoa Kali manganat ~ Mangan dioxit ~ Oxi
Chat khu (Mn nhén dién ti, O cho dién tir trong cung phan tt KMnO4)
+6 -2 +6 +3 0
2 K,Cr O t 2K,CrO4 + CrO3; + 320,
Chat oxi hoa Kali cromat Crom(TIT) oxit
Chat khwr (Cr nhén dién tir, O cho dién tir trong cung phan tir K2Cr207)
+5 -2 -1 0
2KCl0Os3 MnO,, ¢ 2KCl  + 30,
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Ny >
Chat oxi hoa
Chat khir
0 -1 +1
C, + 2NaOH ——> NaCl + NaClO + H;O
Chat oxi hoa Natri clorua Natri hipoclorit
Chét khur (Nguyén tir Cl nay cho dién tir va nguyén tir Cl kia trong cung phén tir Cl,
nhan dién)
-2 -2 -3 -1
CH, = CH, + H)O H;PO,, t, p CH5-CH,-OH

—HPOCp

Tam oxi hoa T amkh i

Bai tap 10

Can bang cic phan (ng oxi hda khi& sau day theo phudng phdp cdn bang dién tu:

1) Fe;O4 + HzSO4(d, n(')ng) _— Fez(SO4)3 + SO, + H,O

2) Fe,Oy, + H; £ S Fe,Om, + H0
3) Ca3(PO4)2 + SlOz + C t0 > P4 + CO + Ca8103

4) MOy + HoSO4(d,nong) s MySO4), + SO + HO
5) NaCrO, + Br, + NaOH ——> Na,CrOs + NaBr + HO
6) Zn + HNO3(1) —> Zn(NO3), + xNO, + yNO + HO
Bai tap 10’

Can bang cac phan *ng sau day theo phuong phap thdng bang electron:

1) CpH»nO;, + MnOy + H —— > CO, + Mn* + H0

2) C.Hy, + 1CHO +KMnO4+H,SO——> CH;COOH + CO, +MnSO4+K,S0O4 +H,0O
(n CH;COOH : n CO,=1:1)

3) /n + KNO3 + KOH KzZl’lOz + NH3 + Hzo
4) Al + KNO, + NaOH + H,O KAIO;, + NaAlO, + NHj;
5) Na,SO; + KMnO4 + NaHSO, ——>Na,SO4 + MnSO,; + K,SO4 + H, O

6) C,H,O + KMnO; +H,SO4y ——CH;CHO + CO, +MnSO4 + K,SO4 + H,O
(n CH;CHO : nCO,=1:1)
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III. 2. PHUONG PHAP CAN BANG ION - PIEN TU
Thuc hién cac budc sau day:

+ Viét phudng trinh phan ng vdi day du tac chat, san pham (néu chua cd
phan (fng san).

+ Tinh s6 oxi hda cua cac nguyén td cd sb oxi hda thay ddi. Nhan dién chét
oxi hda, chéat khtr.

+ Viét dudi dang ion chat nao phan ly dugc thanh ion trong dung dich. (Chat
nao khong phan ly dugc thanh ion nhu chat khéng tan, chat khi, chat khéng
dién ly, thi d€ nguyén dang phan tr hay nguyén t&r). Tuy nhién chi gilt lai
nhung ion hay phan tr nao chlra nguyén t8 cé s6 oxi hda thay ddi (ion hay
phan tlr nao chra nguyén td cb s6 oxi hda khéng thay déi thi bo di).

+ Viét cac phan Urng cho, phan &ng nhan dién t& (chinh la cac phan 'ng oxi
héa, phan (ng khur). Viét nguyén ca dang ion hay phén tl, véi s6 oxi hda dé
bén trén. Thém hé s thich hgp d€ s8 nguyén ti ciia nguyén t& cé sé oxi hda
thay ddi hai bén bdng nhau.

+ Can bang s6 dién tr cho, nhan. S6 dién tlr cho cla chat kh( phai bang s6
dién tr nhan cua chat oxi hda (Hay s oxi hda tang clda chat khir phai bang
sO oxi hda giam cua chat oxi hda) bang cach nhan hé s6 thich hgp. Xong roi
cOng V€ vdi V€ cac phan Ung cho, phan ’'ng nhan dién tu.

+ Can bang dién tich. Dién tich hai bén phai bang nhau. Néu khéng bang
nhau thi thém vao ion H+ hoac ion OH- tuy theo phan (rfng dudc thuc hién
trong mdi trudng axit hodc baza. Téng quéat thém H+ vao bén nao cd axit
(tdc chat hodc san phdm); Thém OH- vao bén nao c6 bazd. Thém H20 phia
ngudc lai d€ cdn bang s8 nguyén tr H (cling 1a cdn bdng s8 nguyén tur O).

+ PhGi hgp hé s6 chia phan (*ng ion vira dugc can bang xong vdi phan (ng
lic dau dé bb sung hé sé thich hgp vao phan rng lic dau (Chuyén phan rng
dang ion trd lai thanh dang phan tu).

+ Can bang cac nguyén t6 con lai, néu cd, nhu phan (ng trao dai.
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Cac thi du:

Can bang cac phan (ng sau day theo phuong phap can bang ion - dién tu:

Thi du 1:
+7 +2 +2 +3
KMnOs + FeSOs + H,SOy4 > MnSO4 + Fey(S04); + KySO4 + HO
Chat oxi hoa Chat khir

MnOys + Fe¥' 5 Mn¥ o+ 2F

+7 +2

2 | MnOy + 5S¢ > Mn*"  (Phan (mg khir)
+ +2 +3
5 |2Fe* -2 2Fe¢**  (Phan tng oxi hoa )
(+4) > (+6)

_—
2MnO4 + 10Fe* 2Mn*" + 10Fe*’

bién tich : 2(-1) + 10(+2) 2(+2) + 10(+3)
+18 +34
+16H" + 8H,0
2KMHO4 + 10F€2(SO4)3 + 8H2804 > 2MHSO4 +5F62(SO4)3 +KZSO4 + 8H20

Thi du 2:
+7 +4 +6 +6
KMl’lO4 + KzSO3 + KOH HKzMHO4 + KQSO4 + HQO
Chét oxi hoa Chét khir

MnOy + SO 5 MnOsS + SO

+7 +6
2| MnOy + ¢ 5 MnO4>  (Phan tng khir )
+ +4 +6
SO:* - 2 —> SO (Phan tmg oxi hoa )

2MnO, + SO;* S 2MnO4s> + SO

biéntich: 2(-1) + 1(-2) 2(-2) + 1(-2)
-4 -6

2MnO, + SO¥ + 20H ——> 2MnOs + SO/ + H,0

2KMHO4 + KQSO4 + 2KOH % 2K2MHO4 + KQSO4 + Hzo
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Thi du 3:
+8/3 +6 +3 +4
Fe;O0s +  H)SO4(d, Il()Ilg) N Fex(SOs); + SO, + H,O
Chat khur Chat oxi hoa

Fe;0, + SO 5 2F + SO,

+8/3 +3

2Fe;04 . 26 5, 6Fe’" (Phan tmg oxihoa)
(+16) (+18)

+ |+6 +4
SO4* + 2 5 SO, (Phantngkhu)

2Fe;0y4 + SO —s 6Fe + SO,

Pién tich : 2(0) + 1(-2) bién tich: 6(+3) + 1(0)
-2 +18
+20H" +10 H,O
2Fe;04 +  10H2SO4(d, ndng ) - > 3Fey(SO4); + SO, +  10HO

Thi du 4:
0 +5 +3 -3
Al + KNO3; + KOH + H,0 — > KAIO, + NH;3
Chét khir Chét oxi hoa

Al + NOy _ > AlOy + NH;

0 +3
8 |Al - 3¢ o AlOy
+ +5 -3

3 INO;y + 8¢ > NH;

8Al + 3NO;5 — > 8AIOy +  3NH;

Dién tich : 8(0) + 3(-1) bién tich : 8(-1) + 3(0)
-3 -8
+50H" +2H,0

8Al + 3KNOs; + S5KOH + 2H, 0O > 8KAIO, + 3NH;
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Thi du 5:
+7 +4 +4 +6
KMHO4 + KQSO3 + Hzo _— Ml’l02 + KQSO4 + KOH
Chét oxi hoa Chét khur
MnO;, + SO ———> MnO;, + SO~

+7 +4

2 | MnOy + 3¢ — > MnO;

+ +4 +6

3180 - 2 — s SO

2MnO; + 3S0;” 5 2MnO, + 3S04”
Dién tich : 2(-1) + 3(-2) Dién tich : 3(-2)
-8 -6

+H,0 +2 OH

2KMNO4 + 3K,SO3; + H,0O — > 2MnO, + 3K,SO4 + 2KOH

Thi du 6:
0 +5 +2 +2 +1
Mg + HNO; s MgNOs), + NO + N,O + H,0
Chét khtr Chét oxi hoa (Tae led soAmol: nNO :nN,O=3:2)

Mg + NOy 5 Mg" + 3NO + 2N,0 + H0

0 +2
25 Mg - 2¢ —>  Mg* (Phan g oxi hoa )
+5 +2
3NO; +  9¢ > 3NO (Phan Gng khtr )
(+15) (+6)
2 25¢
+5 +1
4ANO3  + 16¢ > 2N20 (Phan Gng khir )
(+20) (+4)
25Mg + 14NOy 5 25Mg”" + 6NO + 4N,0

Dién tich : 14(-1) Dién tich : 25(+2)
-14 +50
+ 64H" + 32H,0

25Mg + 64HNO; —— > 25Mg(NO3), + 6NO + 4N,O + 32H,0
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Thi du 7:
-2 +7 (2n-n)/n +4
CHy, + KMnOs + H,O ——> CH(OH), + MnO, + KOH
Chét khtr < Chét oxi héa

CoHsn + MnOy s CiHu(OH),  +  MnO;

-2 (2 -2n)/n
3| CHa + -(2-2nt2n)e” 5 C,H(OH),
(-2n) (2-2n)
_l’_
+7 +4
2 [ MnOy + 3¢ S MnO,
3CiH,y, + 2MnOs —> 3CH,(OH), + 2MnO,
biéntich: 2(-1) Dién tich : 3(0) + 2(0)
-2 0
+ 4H,0 +2 OH

3CnH2n + 2KM1’104 + 4H20 % 3CnH2n(OH)2 + 2M1’102 + 2KOH

Thi du 8:
+3 -1 +2 0
FeCl; + KI —> FeCh + L, + KCl
Chét oxi hoa Chét khu

F&" + I —> F* + 1

+3 +2
2 [ Fe™ + e > Fe** (Phan ung khtr )

+ | -1 0
2T - 2 S I (Phan g oxi hoa )
(-2) (0)
2FT + A —> 2F’T + I

bién tich : 2(+3) + 2(-1) bi¢n tich : 2(+2) + 1(0)
+4 +4

2FeCls + 2KI _— 2FeCl, + I, + 2KCl
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Thi du 9:
+6 +4 +3 +6
Cr,0 + SO + H —> " + S04 + H0
Chat oxi hoa Chat khir
+6 +3
Cr,0” + 6 _— > 2Cr" (Phan tng khir )
(+12) (+6)
+ +4 +6
31 sos - 2¢ s SO (Phan tmg oxi héa )
Cr,0/~ + 38057 — > 2Cr" + 3S04°
Dién tich: -2+ 3(-2) bién tich : 2(+3) + 3(-2)
-8 0
+8H' + 4H,0

Cr,0/~ + 380" + 8H" 5 2Cr" + 380,57 + 4H,0
Bai tap 11
Can bang cac phan *ng sau day theo phuong phdp can bang ion - dién tu:
1) KMnO; + KNO, + H,SOq4 %MHSO4 + KNO; + K,SOs + H,O

2) Zn + HNO; ____ 5 Zn(NOs), + NO, + NO + H,0
(Ti 1& thé tich:: VNO,: VNO =1 : 3)

3) Zn + KNO; + KOH —> KyZnO, + NHs; + HO

4) CrnO/ + F&" + H _s Cr" + F&" + H0

5 Mg + NOy + H > Mg + NHS + HO0

Bai tip 11 .

Can bang cac phan ung sau day theo phuong phép can bang ion - dién ti:

1) Al + H,SOq4 _ Alz(SO4)3 + SO, + H,S + H,O
(Tilé s6 mol: nSO2 : NH2S = x : y)

2) FeO + HNO; ——= Fe(NOs3); + NO + H;0

3) CeHpOs + MnOy + HY ——> CO, + Mn*" + H,0

4) KMnOs + K,SO; + KHSO; —= MnSOs + K,SOs + HO

5) NaCrO, + Br, + NaOH —> Na(CrO4 + NaBr + H;O

6) Fe¥* + SO + H s F° + SO, + H0
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III.3. CAN BANG THEO PHUONG PHAP PAI SO
Thuc hién cac budce sau:

+ Viét phuong trinh phan ing xay ra voi day du tac chét, san pham (néu dau bai yéu cau bd
sung phan tng roéi méi can bang).

+ Pit cac hé s6 bang cac chit a, b, ¢, d, ding trudc cac chat trong phan tng.

+ Lap hé phuong trinh toan hoc lién hé gitra cac hé s6 nay véi nguyén tic s6 nguyén tir ciia
tung nguyén to bén tac chat va bén san pham bang nhau. Néu phan tng ¢ dang ion thi con dat
thém mot phuong trinh toan nira 1a dién tich bén tac chat va bén san pham bang nhau.

+ Giai h¢ phuong trinh toan. Thuong sO phuong trinh toan 1ap dugc it hon mot phuong trinh
s0 v6i s6 an sb. Tuy nhién ta co thé chon bat ctr mot hé sb nao do bang 1. Do do6 co 50
phuong trinh toan bang so an sb, nén sé giai dugc. Sau do, néu can, ta nhan tit ca nghiém s
tim dugc véi cing mot sd thich hop dé cac hé sé déu 1a sé nguyén.

Céc thi dy: Céan bang cac phan (mg sau day theo phuong phap dai sb.

Thidu 1:
KMnO; + HCI —= MnCl, + Cl, + KCI + H,0O

aKMnOs + bHCI —= cMnCl, + dCl, + eKCl + fH,O

a=e (1)
a=c (2)
da=1f 3)
b=2f 4)
b =2c + 2d + e (5)

(C6 hé 5 phuong trinh, 6 an sd)

Chone=1

(1)=a=1

2)=c=1

B)=>f=4

(4):>b—8

5)=>d= —(b 2c-e)= 1 [ 8-2(1)- 1=§

Nhan cac nghiém sd vdi 2 = a=2
b=16
c=2
d=5
e=2
f=8

= 2KMnO4; + 16HCI —> 2MnCl, + 5ClL, + 2KClI + 8H,O
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Thi du 2:

Cl, KClI + KCIO; + H,0O

+ KOH@®) __ ¢ .
aCl, + bKOH ——> cKCl + dKCIO; + eH,0

Cl: 2a=c+d (1)
K: b =c+d (2)
O: b =3d+e 3)
H: b =2e¢ 4)
(C6 hé 4 phuong trinh todn, 5 &n s6 )

Chone=1 4 =b=2; B)=d=13; Q= c=53; ()= a=1

Nhan cac nghiém sé tim dugc véi 3 =

3

6
=35
1
3

6o oo oy

= 3CL + 6KOH@) __r¢ o S5KCl + KCIO; + 3H0

Thi du 3:
Mg + HNO;(ritloang) — S Mg(NOs), + NHNO; + H,0

aMg + bHNOs(rdt loding) ——> cMg(NO;), + dNH,NO; + eH,0

Mg: a=c (1)
H: b=4d+2e (2)
N: b=2c+2d 3)
O: 3b=6c+3d+e (4

Chon c=1

(1)=a=1

Sosanh (2),(3) = 4d+2e=2c+2d= 2d+2e=2c = 2d+2e=2(1)
= 2d+2e=2 => d+te=1 (2°)

So sanh (3),(4) = 3(2c+2d)=6¢c+3d+e= 6¢c+6d=6¢c+3d+e
= 3d-e =0 (3)
Hé 2 phuong trinh (2"), (3'), 2 &n sb e, d:

d+e=1 (2°)
3d-e=0 (3)
Giai = d=l
4
3 1 5
e= — N)=b=2(1)+2(—)= —
2 3) (1) (4) 5
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Nhan tat cad nghiém véi 4 =
0

4
1
4
1
3

O A0 oW
I

= 4Mg + 10HNO;(rit loding) ——>4Mg(NO;), + NHyNO; + 3H,0

Thi du 4:
Cu + NOy + H — s Ccv*' + NO + H0

aCu + bNO;y + cH — > dCu* + eNO + fH,O

Cu: a=d (D)

N: b=e (2)

O: 3b=e+f (3)

H: c=2f (4)

biéntich: -b+c=+2d (5)

Chon e=1

2)= b=1

B)= f=2

4)=> c=4

S)=> d= 312

(1)= a= 3/2

Nhan tat cad nghiém sé tim dugc vGi 2 = a=3
b=2
c=38
d=3
e=2
f=4

= 3Cu + 2NO; + 8H" ——> 3Cu** + 2NO + 4H,0

Thidu S:
Ci2H»Or + MnOs + H' 5 CO, + Mn* + H0

aC,H»O;; + bMnO4, + cH' _ dCO, + eMn®"  + fH,O

C: 12a = d (1)
H: 22a + ¢ = 2f (2)
O: lla+4b = 2d +f 3)
Mn : b = e 4)
bién tich : -b +¢c = +2e (5)

Chon e=1

© http://vietsciences.free.fr va http://vietsciences.org V6 H6ng Thai



Gido khoa héa vo co 38 Bién soan: V6 Hong Thdi

4= b=1
5)= c=3
Théd=12a(1); b=1 vao (3) = lla+4(1)=2(12a) + f
= 13a+f=4 (3"
Théc=3vao(2) = 22a+3=2f = -22a+2f=3 (2°)

Hé 2 phuong trinh (2'), (3'), 2 4n sb a, f:
22a+2f=3 (2)
13a+f=4 (3

Giai = a=i; f=£
48 8
5 60
(H=d 12(48) 28
Nhén tdt cad nghiém s6 vgi 48 = a=>5
b =48
c =144
d =60

e =48 f =127
= 5C2H»01; + 48MnO4 + 144H" |— > 60CO, + 48Mn*" + 127H,0

Thi du 6:
FeXOy + HCI _— Fer + FeC13 + H20

aFe, Oy + DbHClI _s cFeCl, + dFeCl; + eHyO

Fe: xa=c+d (1)

O: ya=¢e (2)
H: b=2e 3)
Cl: b=2c+3d (4)
Chon e=1
B)=b=2
2)= a=l Thea a, b vao (1), (4) = c+d=2 (1)
y y
2c+3d=2 4)
3x 2x
Gidt = c¢c=— -2 ;o d=2-—
y
Nhan tat ca nghiém s6 vdi y = a=1
b =2y
c=3x-2y
d=2y-2x
c=y
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= Fe,O, + 2yHCl] —> (3x-2y)FeCl, + (2y-2x)FeClz; + yH,O

Thi du 7:
Na,SO; + KMnOs + NaHSO; —= Na,SOs + MnSOs + K,SO4 + H;O

aNa;SO3; + bKMnO4 + cNaHSO; —= dNa;SO4 + eMnSO4 + fK,SO4 + gH,O

Na: 2a+c=2d (1)
S: atc =d+e+f (2)
O: 3a+4b+4c = 4d+4e+4f+g (3)
K: b =2f 4)
Mn : b =e %)
H: c =2¢g (6) (Hé 6 phuong trinh, 7 &n s6)
Chon f=1 4= b=2
BG)=>e=2
Thé |c =2g vao (1), (2), (3) = 3 phdong trinh, 3 adnsod a, d, g
e =2 (1)= 2a+2g =2d = atg=d (1"
f=1 2)=> at+2g=d+2+l = a+2g-3=d (2

b=2 (3)=> 3a+8+8g=4d+8+4+g = 3a+7g-4=4d (3
2)-(I’) = loaia,d = g=3
1= a-d=-3 (1)
(3’)= 3a-4d=-17 (3”)

Giai hé hai phudng trinh (17°),(3”’) = a=
6)= ¢

Tim dudc cac nghiém sé: a=5; b=2; c=6; d=8; e=2; f=1; g=3

= 5NaS0; + 2KMnO4 + 6NaHSOs ——> 8Na,SO4 + 2MnSO4 + K,SO4 + 3H,0
Bai tap 12

Can bang cac phan *ng sau day theo phuong phap dai s6:

a. Al + NOy + OH" + O _5 AlO, + NH;

b. MOy, + HBr > MBr, + MBr; + H;O

c. Fe304 + HNOs; __s Fe(NOs); + NO + H,O

d. FeS, + HzSO4(d, n(')ng) _ Fez(SO4)3 + SO, + H,O
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Bai tap 12’

Can bang cac phan *ng sau day theo phuong phap dai s6:

a. FeO + H,SO4(d,néng) ——= Feyx(SO4); + SO, + H,O
b. MOy, + HNO; —> MMNO;), + NO + HO

c. NO, + MnOy + H —> NO;y + Mn* + H0

d.Fe,0, + CO © FenOn + CO,

CAU HOI ON PHAN III

Néu nguyén tic chung dé can bang phan mg oxi héa khu.
Tai sao goi phan ung cho dién tir cling 1a phan rng oxi héa?
Tai sao goi phan tng nhan di¢n tir 1 phan g kha?

Tai sao n6i nhan dién chat oxi hoa, chat khir gop phan can bang phan tmg oxi hoa khir dé dang
hon?

St dung phwong phép can bang dai sb trong truong hop nao?

+3
Khi Fe*", Fe , Fe(Ill) c6 khac nhau khéng? Cho thi du minh hoa.

Phan tig oxi hoa ndi phan tir 1a phan mg nhu thé nao? Cho hai thi du minh hoa.
Thé nao 1a phan tng tu oxi hoéa khir? Cho hai thi du.
Phan bi¢t phan tng tu oxi hoa khir véi phan ing oxi héa khir ndi phan tir. Cho thi du minh hoa.

+7 0 +4
Hay cho biét ¥ nghia khi viét:: Mn, Mn, Mn, Mn(II), Mn(VII), Mn**, MnOy4

Hay tom gon céc giai doan dé cin bang mot phan tmg oxi hoa khir theo phuong phéap can bang
dién tir. Cho thi dy minh hoa bang mot phan tng cu thé.
Hay viét gon cac giai doan dé can bang mot phan tng oxi hoa khir theo phuong phap can bang

ion - dién tir. Cho thi du.
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Néu cac budce dé can bang mot phan tmg theo phuwong phap dai s6. Cho thi dy minh hoa.
Can bang phan tng oxi hoa khir theo phuong phéap can bang ion - dién tir s& nhanh hon trong
truong hgp nao? Cho thi du minh hoa.
Trong phuong phép can bang ion - dién tir néu khong biét phan timg duoc thuc hién trong moi
truong axit hay bazo thi 1am thé nao dé can bang dién tich? Cho thi du.
Cén bang mdi phan tng sau day theo ba phuong phap (can bang dién tir, cn bang ion - dién tir
va dai s6). Nhan xét uu, khuyét diém cua timg phuong phap.
a. Cu + NOy + H' Cu” + NO + H0
b. Cl, + KOH(3) t° : KCl + KCIOs + HO
c. Fe,O, + HCl ——> FeCl, + FeClz; + HO

d. K;SO; + KMnOs + KHSOs ——> K,;SO4 + MnSOs + H;0

e. Fe,O, + CO t’ Fe.On + CO;

Khi nao khong viét dugc mot chét & dang ion? Cho thi du.
Trong phuong phép can bang dai s6 c6 nhan dién duoc chit oxi hoa, chit khir hay khong?

C6 nhét thiét phai lam timg budc nhu da huéng dan khi can bang mot phan tmg oxi héa khir hay
khong?

Chu y:

Chi khi ndo dau bai yéu cau can bang theo phuong phap cu thé nao d6 thi ta méi thyc hién cac
giai doan dé can bang phan mg theo dung phuong phéap yéu cau. Con khi dau bai khong yéu cau
theo phuong phap nao (nhu trong bai toan hoa hoc) thi ta can bang theo cach nao cting dugc,
cang nhanh cang t6t. Thuong ta thue hién truc tiép trén phan Gng vira viét voi nguyén tic sb oxi
hoa ting bang sb oxi héa giam. Theo chwong trinh phd thong, chu ¥ phwong phap can bang dién
tar.
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