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Hoc la thich ngay!

BAI GIANG: PHUONG PHAP BAO TOAN ELECTRON
CHUYEN PE: CO SO HOA HQOC
MON: KHTN 9 — ON THI VAO 10 CHUYEN HOA
GIAO VIEN: PGS.TS NGUYEN MAU PUC

v Néu dwge nguyén tic chung chdt oxi hod, chdt sit.
v Vin dung dwge phirong phdp bdo toan electron vao mét sé dang bai tdp phdn g oxi hod — khit.

® .
\5 PHUONG PHAP

Nguyén tic chung

Khi c6 nhiéu chat oxi hod, chat khtr trong mot hdn hop phan ang (C6 nhiéu phan wng hodc phan tng xay ra
nhiéu giai doan) thi tong sé electron ma cac chét khir cho phai bang sé electron chat oxi hoa nhan. ta chi xac
dinh dung trang thai dau va trang thai cudi cua chat oxi hoa hoac chat khir thi c6 thé giai duoc bai toan da cho.
Budc 1. Viét PTHH xay ra va xac dinh c&c chit thay di s oxi hoa.

Budc 2. Viét qué trinh nhuong va nhan electron ciia cac chét thay doi s6 oxi hoa.

Budc 3. Ap dung dinh luat bao toan electron:

Tong sé mole chat khir nhuong = Tong sé mol e chat oxi ho nhan

= Tur d6 tinh dugc cac dit kién theo yéu cau cua bai

Dang 1. Tac dung véi dung dich HNOs
anOE (mudi kim loai) = Znenhan = Nyo, +3Nyo +8nN20 +10nN2 +8nNH4N03
Nino, = 2.Nyo, +4Nyo +10.0y o +12.0 +10.0y, o,

My oy +M + My no, (NN KL)

My noy), + Mym,no, A KL)
Mmuéi =
KL pu NOj (muoi)

+4
NO,
+2
N O

0 +5 n+ +1
M+HNO,——>M(NO,), +{N,O  +H,0

nHN03 - nNOgmuoi \ nN(SP)

Dang 2. Tac dung véi dung dich H2SOs déc
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so, T
M +H,S0, —>M,(S0,), +|S¥ +H,0

H,s T
A 13 hoa tri cao nhét cua kim loai M
Fe d¢én Ag + H2S0; dic, néng — SP khtr ludn 1a SO
K dén Zn + H2S04 dic ndng — SP khir SOz, S, H2S
Al, Fe, Cr thu dong hoa trong H2SO4 dac, nguoi

Vidy: 2Fe+6H,50, —"— Fe,(S0,), +3S0, + 6H,0

1
Ta co: N0z (muoy — 2 Mecho
Ny so, = 2n502 +4nHZS +5nHZS

1
= E'(znsoz +6ng +8n,, ) —n Ngo, +3Ns +4n,, ¢

SOZ (muoi)

+6 +4
S+2e——S

+6 0
S+6e——>S|=m
+6 -2
S+8——S

muoi = Mt F Moz ey = Mt +96.(n502 +3n, + 4nH25)

ILL]] o BAI

Dang 1: Kim loai tac dung véi HNO3

Cau 1: Hoa tan hoan toan 12g hdn hgp X gom Fe, Cu bang dung dich HNO3 du, két thc thi nghiém thu dugc
7,437 lit hdn hop B gom NO va NOz (dke). C6 khéi lugng 12,2g. Tinh khéi lwgng mudi nitrate thu dwoc sau
phan ung.

Cau 2: Hoan tan hoan toan 8,3 gam hdn hop gom (Al va Fe) trong V lit dung dich HNO3 1M vira du thu dugc
dung dich A va 9,916 lit khi gdm (NO va NO; (dkc) c6 ti khdi so véi hydrogen 1a 21.

a) Tinh gia tri cua V.

b) Tinh khéi lwong mubi thu dwgc sau phan @ng.

Dang 2: Kim loai tac dung véi H2SO4 dic

Cau 1: Hoa tan hét 4,2 gam hdn hop 3 kim loai Z, Y, Z bang dung dich H2SO4 dic, néng thu dwoc 0,025 mol
S (san pham kht duy nhat). C6 can dung dich thu duoc m gam mudi khan.

a) Tinh gia tri caa m.

b) Tinh s6 mol H2SO4 phan {ng.

Cau 2: Cho 7,4 gam hdn hop kim loai Al, Mg tan hét trong dung dich H2SO4 dic, néng du thu dugc hdn hop
san pham khir gdm 0,015 mol S va 0,0125 mol H,S va dung dich X. Cé can dung dich X thu dwgc m gam

mudi khan.
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a) Tinh gia tri cha m.

b) Tinh s6 mol H2SO4 phan tng.

Dang 3: Bao toan electron téng hop

Cau 1: Khir m gam Fe,03 bang khi CO sau phan tmg thu duoc ran A (Fe, FeO) va khi CO,. Suc toan bo khi
CO2, thoat ra vao dung dich Ca(OH). du thay tao 1 gam két taa. Chat ran A cho tac dung véi H2SO4 dic nong,
du tao ra 0,4948 lit khi SO> (dkc). Tinh gia tri cia m.

Cau 2: Hoa tan hdn hop bot gdom m gam Cu va 4,64 gam FesO4 vao dung dich H2SO4 lodng, rat du sau khi
cac phan tng két thic chi thu duoc dung dich X. Dung dich X 1am mat mau vira da 100mL dung dich KMnO4
0,1M. Tinh gi& tri cia m.

Cau 3: Tron 5,6 gam bot sat véi 3,2 gam bot luu huynh réi nung néng trong diéu kién khéng cé khéng khi,
thu dugc hdn hop ran Y. Cho Y tac dung véi luong du dung dich HCI, giai phong hdn hop khi Z va con lai
mét phan khdng tan G.

Pé d6t chay hoan toan Z va G can vira da V lit Oz (¢ dke). Tinh gié tri cua V.

Dang 4: Bao toan electron kim loai tac dung véi dung dich muéi

Cau 1: Cho 2,24 gam bét sit vao 200mL dung dich chita hdn hop gdm AgNO3 0,1M va Cu(NO3z), 0,5M. Sau
khi cac phan tng xay ra hoan toan, thu duoc dung dich X va m gam chat ran Y.

Cau 2: Cho 8,3 gam hdn hop X gdom All, Fe tan trong 1 lit dung dich A gém AgNO3 0,1M va Cu(NOs), 0,2M.
Sau phan tmg thu dugc chét ran B va dung dich C ¢ mat mau hoan toan. Cho chit ran B vao HCI khong thay
khi thoat ra.

Tinh khéi lugng mdi kim loai trong hén hop X.

==l HUONG DAN GIAI

Dang 1: Kim loai tac dung véi HNO3

Cau 1: Hoa tan hoan toan 12g hén hgp X gém Fe, Cu bang dung dich HNO3 dur, két thic thi nghiém thu dugc
7,437 lit hdn hop B gom NO va NO2 (dkc). C6 khéi lugng 12,2g. Tinh khéi lwgng mudi nitrate thu duoc sau
phan ung.

Céch giai:

Mmusi = MKL + NNo3(muéi) = MKL + 62(Nyo, +3nyo +8Ny o +10n +8ny, \o. )

+3
Fe Fe(NO NO: x
12(g){c +HNO, — +2( 3)3+{NO _
u Cu(NO,), 2-Y
n = x4ty 7,437
8 24,79

m, = 33X+ 46y =12
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x=0,1
—_—
y=0,1

=m, + mNog =12+62.(0,1.3+0,1) =37,4(q)

muoi nitrate

Cau 2: Hoan tan hoan toan 8,3 gam hdn hop gém (Al va Fe) trong V lit dung dich HNO3 1M vira da thu dugc
dung dich A va 9,916 lit khi gdm (NO va NO; (dkc) c6 ti khdi so véi hydrogen la 21.

a) Tinh gia tri cua V.

b) Tinh khéi lwong mudi thu dwgc sau phan ung.

Céch giai:

+3
Al AI(NO;), [NO:x
8,3(9) Fe+ HNO, — -

+3 '
Fe(No,), (NO:*¥
Ne =X+Yy=0,3()
M = 30X+40Y o 1ox=3y(2)
X+Yy
W@ x=0,1
y=0,3

a) NHnos phan ung = 4n,, +2NO, =4.0,1+2.0,3=1(mol)
= Vino, =UL)
B) Mmusi nitrate = MKL + Ny (mudi)

= mkL + 62.(3nyo + Ny, )

=8,3+61.(3.0,1 + 0,3) = 45,5(q)
Dang 2: Kim loai tac dung véi H2SO4 dic
Cau 1: Hoa tan hét 4,2 gam hdn hop 3 kim loai Z, Y, Z bang dung dich H2SO4 dic, nong thu dugc 0,025 mol
S (san pham kht duy nhat). C6 can dung dich thu duoc m gam muéi khan.
a) Tinh gia tri caa m.
b) Tinh s6 mol H2SO4 phan tng.
Céch giai:
) Mmuéi sulfate = ML + M. musi) = 4,2 +96.3.0,025 = 11,4(9)
b) N\ 50, =4.ns =4.0,025=0,1(mol)

Cau 2: Cho 7,4 gam hdn hop kim loai Al, Mg tan hét trong dung dich H2SO4 dic, néng du thu dugc hén hop
san pham khir gdm 0,015 mol S va 0,0125 mol H2S va dung dich X. C6 can dung dich X thu dwgc m gam
mubi khan.

a) Tinh gia tri caa m.

b) Tinh s6 mol H2SO4 phan {ng.
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Cach gii:
a.) Mmuéi sulfate = MkKL + msoz, (mudi) = 7,4 + 96(30,015 + 40,0125) = 16,52(g)

b) Ny, so, o) = 4N +5N,, 5 =4.0,015+5.0,0125 = 0,1225(mol)

Dang 3: Bao toan electron téng hop
Cau 1: Khir m gam Fe203 bing khi CO sau phan tmg thu dugc ran A (Fe, FeO) va khi CO2. Suc toan bo khi
CO, thoat ra vao dung dich Ca(OH). du thay tao 1 gam két tua. Chat ran A cho tac dung véi H2SO4 dic néng,
du tao ra 0,4948 lit khi SO2 (dkc). Tinh gia tri cia m.
Céch giai:

» CO, —%O": 5 cacO,

Fe,O,+CO—— Fe 3
3 4 A{FeOM Fe,(SO,), +0,02(mol)S0O,

CO; + Ca(OH)2 — CaCOs + H,0
1

0,01 — ——=0,01(mol)
100
+8/3 1 +6 +4
Fe, —>3Fe* +>e.3 S+2e——S
0,04 «0,02
X — X
+2 +4
C——>C+2e
0,01— 0,02

Ap dung dinh luat bao toan e: x + 0,02 = 0,04 = x = 0,02
mFeso4 = O, 02.232 = 2, 64(9)

Cau 2: Hoa tan hdn hop bot gdm m gam Cu va 4,64 gam FesO4 vao dung dich H2SO4 lodng, rat du sau khi
cac phan tng két thic chi thu dugc dung dich X. Dung dich X 1am mat mau vira da 100mL dung dich KMnO4
0,1M. Tinh gi& tri caa m.

Cach giai:

Fe,0, + H,SO, —— FeSO, + Fe,(SO,), + H,O

Fe,(SO,), + Cu——>CuSO, + 2FeSO,

10FeSO, +5KMnO, +8H,S0, —— 5Fe,(SO,), + 2MnSO, + K,SO, +8H,0

Fe,(SO,)
Fe, (SO S
2 (50.); MnSO,
Fe304 H,S0, ze§g4 KMnO, CUSO4
Cu uSo,
K,SO,
H,SO,du
H,SO,du

Niwno, = 0,1.0,1=0,01(mol)
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+8/3 +3

+7 +2
Fe,— >3Fe+—e3 Mn™ +5¢ —— Mn

0,01 0,05
4,64

——=0,02 —» 0,02
232

+2
Cu——Cu+2e

X — 2X
Ap dung dinh luat bao toan e: 0,02 +2x = 0,05 = x = 0,015

— Mcu = 0,015.64 = 0,96(g)

Cau 3: Tron 5,6 gam bot sit véi 3,2 gam bot luu huynh rdi nung néng trong diéu kién khong cé khong khi,
thu dugc hdn hop ran Y. Cho Y téc dung véi luong du dung dich HCI, giai phéng hdn hop khi Z va con lai
mét phan khdng tan G.

Pé dbt chay hoan toan Z va G can vira da V lit Oz (¢ dkc). Tinh gié tri cia V.

Céch giai:
5,6 3,2
n.. = —=0,1(mol);n. = — =0,1(mol
Fe = 5 (mol); ng 2 (mol)
So d6 phan ung:
HZS +0.
—=80,+H,0
FeS H,
{Fe t° N Sdu +HCI N S\L +0, >soz
S
Fe,, FeCl,
+2 2—
Fe—— Fe+2e 0O,+22——20
0,1 —0,2 X— 4x
+4
S——>S+4e
0,1 —0,4

Ap dung dinh luat bao toan e: 0,2 + 0,4 = 4x = x = 0,15 (mol)
Vo, =24,79.0,15=3,7185(L)

Dang 4: Bao toan electron kim loai tac dung véi dung dich mudi

Cau 1: Cho 2,24 gam bot sit vao 200mL dung dich chta hdn hgp gém AgNO3 0,1M va Cu(NOs)2 0,5M. Sau
khi cac phan tng xay ra hoan toan, thu duoc dung dich X va m gam chat ran Y.

Céach giai:

Fe+2AgNO,—— Fe(NG,), + 2Ag

Fe+Cu(NG,), —> Fe(NQ,), +Cu

Nee = % =0,04(mol); Nagno, = 0,1.0,2 =0,02(mol); Neynoy), = 0,5.0,2 =0,1(mol)

2n., =0,08 < nAg+ + 2nCu2+ =0,24
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= Fe phan ung hét

Ap dung dinh luat bao toan e:

2N, =N__+2n —M:O,OS(mol)

Ag* "cu pu = cupu

m=m,, +m, =0,02.108+0,03.64 = 4,08(g)
Cau 2: Cho 8,3 gam hdn hop X gdom Al, Fe tan trong 1 lit dung dich A gém AgNOs 0,1M va Cu(NOs)2 0,2M.
Sau phan tmg thu duoc chit rin B va dung dich C ¢ mat mau hoan toan. Cho cht ran B vao HCI khdng thay
khi thoat ra.
Tinh khdi lugng mdi kim loai trong hdn hop X.
Céch giai:

Nagno, = 0,1(Mol);Ng,ro,), = 0,2(mol)

Al AgNO A AlI(NO
X + g, ~ scranB! Y. dde (NO,),
Fe |Cu(NO,), Cu Fe(NG;),

Dung dich C mat mau hoan toan — Cu(NO3)2 phan tng hét — AgNOs hét
Chat rin B + HCI > Khéng c6 Al Fe du

= Chét rin B chi chira Ag, Cu

Hon hop X (Al, Fe) phan ung vira di véi dung dich A (AgNOs, Cu(NO3)y).
bat nai = a (mol); nre = b (mol) = mx = 27a + 56b = 8,3 (1)

Ap dung dinh luat bao toan e: 3a + 2b =0,1 + 0,2.2 (2)

we 2= 0,1=ny, M = 0,1.27=2,7(9)
b=01=n, |m.=0,156=56(g)
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