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Kim loai tac dung véi axit
Chuyén d& moén Hoa hoc I6p 10
Chuyén dé Hoa hoc I&p 10: Kim loai tac dung véi axit dwoc VnDoc swu thm va gidi thiéu téi cac ban hoc sinh cling quy thay
c6 tham khado. NQi dung tai liéu sé& gitip cac ban hoc sinh hoc t&t mén Hoa hoc 1&p 10 hiéu qua hon. M&i cac ban tham khao.
Bai tap: Kim loai tac dung voi axit
A. Phuwong phap & vidu

B. Bai tap trdc nghiém

A. Phwong phap & vi du

I/ Ly thuyét va phwong phap giai

1. Véi axit giai phong Ha

- Céng thire lién hé gitra s6 mol kim loai va s6 mol khi Hp

2.n|.|2 =n1.npMq 2NV, * (v&i nq, no la sb electron nhwdng clia kim loai M4 va Mo ; M4 » Mo la s6 mol cta kim loai
M1, M2).

- Cong thtre tinh khéi lwong mudi trong dung dich:

Mmubi = MKL + Mgéc ax (MS042~, mX-..)

Trong do, s6 mol gbc axit duwgc cho béi cong thirc:

Ngéc ax = tong e trao dbi/ dién tich gbc axit.

+V&i HpSO4: mpuéi = mKL + 96.nH,

+V&i HCL: mpydi = mgL + 71 ‘NHo

+V&i HBr: mmuéi = mKL + 160.n|.|2

2. Bai toan kim loai tac dung véi axit c6 tinh oxi héa manh

Trong cac phan (rng oxy hda khtr, sdn pham tao thanh cé chira cac mudi ma ta thwdrng gap nhw mubi sunfat 8042' (c6 diéntich
la -2), mubi nitrat NO3-, (c6 dién tich la -1), mubi halogen X~ (c6 dién tich 1a -1), ... Thanh phan clia mudi gém caction kim loai
(hodc cation NH4*),va anion gbc acid. Mudn tinh khéi lwg'ng mubi tao thanh trong dung dich ta tinh nhw sau:

Mmuéi = Mkim loai + Mgé¢ acid

Trong d6: Mgéc acid =Mgéc acid -ne (nhan)/(so dién tich goc acid)

Mét s6 lwu y:

- V&i kim loai c6 nhiéu s6 oxy hoa khac nhau khi phan &ng véi dung dich axit HNO3 loang, HNO3 dac nong sé dat sb oxi hoa

cao nhat.

- Hau hét cac kim loai phéan rng dwoc v&i HNO3 d&c ndng (trie Pt, Au) va HNO3 d3c ngudi (triv Pt, Au, Fe, Al, Cr....) khi d6 N
trong HNO3 bj khir v& mirc oxi hoa thép hon trong nhing don chét khi twong tng.

- Cac kim loai tac dung v&i ion trong méi trwvdng axit H* coi nhw tac dung v&i HNO3. C4c kim loai Zn, Al tac dung v&i ion trong
mdi trwéng kiém OH™ giai phong NH3.

I/ Vi du minh hoa
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Vi du 1: Hoa tan 7,8g hdn hop bot Al va Mg trong dung dich HCI dw. Sau phén (rng khéi lwong dung dich axit tang thém 7,0g.
Khéi lwong nhém va magie trong hén hop dau la:

A.2,7gva1,2gB.54gva24gC.5,8gva3,6gD.1,2gvaZ24g

Hwéng dan:

Ap dung dinh luat béo toan khéi lvong ta co: mpy, =7,8-7,0=0,8 gam

Mat khac theo cong thirc 1 va theo dé ta co hé phwong trinh:

(Khi tham gia phan rng nhém nhwéng 3 e, magie nhwdng 2 e va Ho thu vé 2 e)
3.nAl +2.nMg = 2.nH, = 2.0.8/2 (1)

27.np1 +24.0\1g = 7.8 (2)

Giai phwong trinh (1), (2) ta c6 np| = 0.2 mol va Mg = 0.1 mol

Tl d6 ta tinh dwge mp =27.0,2 =5,4 gam va MMg = 24.0,1 =2,4 gam

Vi du 2. Hoa tan 15 gam hén hop X gém hai kim loai Mg va Al vao dung dich Y gém HNO3 va HpSO4 d3c thu dwoc 0,1 mol
méi khi SO2, NO, NO2, N2O. Phan tram khéi lwong clia Al va Mg trong X lan lwot 1a:

A.63% va 37%. B. 36% va 64%. C. 50% va 50%. D. 46% va 54%.
Hwéng dan:

Ta cd 24 g + 27 np| =15 (1)

- Xét qua trinh oxi hoa

Mg — Mg2* + 2e

Al AR +3e

= Tbng s6 mol e nhwong = 2npig *+ 3 1A

- Xét qua trinh khiy

2N*D +2.4e — 2 N*1

St +2¢ »s™

= Téng sb mol e nhan=2.0,4 + 0,2 = 1,4 mol

Theo dinh luat bdo toan e ta co:

2nmg +3na1=14(2)

Giai hé (1) va (2) ta duwoc Mg = 0,4 mol, na =0,2 mol
= %Al =27.0,2/15 =36%

= %Mg = 64%

Vidu 3. Cho 6,3 g hén hop Mg va Zn tac dung hét vé&i dung dich HCI thay thoat ra 3,36 lit Hy (dktc). Khdi lwong mubi tao ra
trong dung dich la:

A. 15,699 B. 16,95g C. 19,659 D. 19,569
Hwéng dan:

Ta co: 2H" +2e — Hp

0,3 0,15 mol

Vay khdi lwgng mubi trong dung dich la:

mmu6| = Mkim |oa| + mgéc acid = 6,3 + 35,50,3/1 = 16,95 g.

B. Bai tap trac nghiém

Cau 1. Hoa tan hoan toan 20g hén hop Mg va Fe vao dung dich axit HCI dw thay c6 11,2 lit khi thoat ra & dktc va dung dich X.



Cb can dung dich X thi thu dwg'c bao nhiéu gam mudi khan?
A.55,5g.B.91,0g. C.90,0g.D. 71,0g.

Pap an:

Ap dung cang thirc ta co: Mmudi = Mkim loai + Mion tao mubi
=20+71.0,5=55.5g

Cau 2. Mot hdn hop X c6 khéi lwong 18,2g gdbm 2 Kim loai A (hda tri 2) va B (hoa tri 3). Hoa tan X hoan toan trong dung dich Y
chira HpSO4 va HNO3. Cho ra hén hop khi Z gém 2 khi SO2 va N2O. Xac dinh 2 kim loai A, B (B chi co thé |a Al hay Fe). Biét

s6 mol clia hai kim loai béng nhau va sé mol 2 khi SO2 va N2O lan Iwgt la 0,1 mol méi khi.
A.Cu, AlB.Cu,Fe C.Zn,AlID. Zn, Fe

bap an:

Qua trinh khir hai anion tao khila:

AHT + 8042 + 26 — SOy + 2HpO

0,2 0,1 mol

10H* + 2NO3" + 8e — NO + 5H0

0,8 0,1 mol

Téng e (nhan)=0,2 + 0,8 = 1 mol

A— A2 +2e

aZ?a

B—B3*+3e

b 3b

Téng e (cho)=2a+3b=1(1)

Visd mol clia hai kim loai bang nhau nén: a = b (2)

Giai (1), (2)tacoa=b=0,2mol
Vay0,2A+0,2B=182=>A+B=91=AlaCuvaBlaAl

Cau 3. Hoa tan 15g hén hop X gém 2 kim loai Mg, Al vao dung dich Y gém HNO3 va HpSOy4 d&c thu dwgc 0,1 mol mbi khi
S02, NO, NO2, NoO. Phan trdm khéi lwgng clia Al, Mg trong X 1an Iwot la bao nhiéu?

Pap an:

Ta cé: 24 n\g + 27na = 15. (1)
Qua trinh oxy hoa:

Mg — Mg2* + 2¢

NMg 2-NMg

Al AR + 3¢

nal 3.nA|

Tong s6 mol e nhudng bang (2.npig + 3.NA))-
Qua trinh khtr:

N*S + 3¢ — N*2

0,30,1

2N*D + 2.4e — 2N*1

0,80,2



N*O + 1e > N*4

0,10,1

st +2¢ »s™

0,20,1

= Téng mol e nhan béng 1,4 mol.

Theo dinh luat bdo toan electron:

2.nmg +3.0A1=1,4 (2)

Giai hé (1), (2) ta dwoc np| =0,4 mol; Mg = 0,2 mol
%ma| = 36% ; %ompg = 64%

Cau 4. Cho H»S0Oy4 loang dw tac dung v&i 6,660g hén hop 2 kim loai X va Y d&u hoa tri Il thu dworc 0,1 mol khidf‘)ng thoi khoi
lwong giam 6,5 g. Hoa tan phan rén con lai bang HpSO4 déc ndng thi thu dwoc 0,16g SO2. Xac dinh X, Y?

Pap an:

Khéi lwong gidam 6,59 < 6,66g — chi c6 mot kim loai tan trong HoSO4 loang.
Gia st kim loai do la X

X+ HoSOy (I) » XSO4 + Hp

nx =NH, = 0,1 — Mx =6,5/0,1 =65 (Zn)

Phan ran con lai 1a kim loai Y

Y-2e — Y2+ %6 +2¢ . 5™ (S0y)

Theo dinh luat bao toan e:

ny=ngQ, = 0,16/64 = 0,0025 — My = (6,66-6,5 )/0,0025 = 64 (Cu)

C&u 5. Hoa tan hoan toan 16,2 gam mot kim loai chwa rd hoa tri bang dung dich HNO3 duwgrc 5,6 Iit (dktc) hén hgp A ndng 7,2
gam gébm NO va No. Tim kim loai d& cho.

Pap an:
Hbn hop khi A
5,6
o + Ny, = 224 =0.25 == 1inyo = 0.1: My, = 0.15

|

30nx0 + 281y, = 7.2

M — ne — M®

X + 3¢ — N2 (NO) 2R+ 10e — 2N

0.3 0.1 1.5+ 0.15

1,5+0,3 1.8 16,2
= - M =38 — 91]
n n n

Bao toan e =>1my =

Chonn=3— M=27 (Al
C&u 6. Cho hgp kim A gdbm Fe va Cu. Hoa tan hét 6 gam A bang dung dich HNO3 d&c nong thi thoat ra 5,6 lit khi ndu dé duy
nhét (dktc). Phan tram khéi lwong déng trong mau ho'p kim la bao nhiéu?

Pap an:



56 _
N0, = ppa 0,25 mol

— 3 + +
Fe —3e — Fe N5+le—> N4 (NO,)

a—3a
0.25 0.25
Cu-2e — Cu~ ' '
b — 2b
56a+ 64b=6 —a=b=0.05
{ 33+ 2b = 0.25
%omey = 2% 100% = 53.33%

Trén day VnDoc da gidi thiéu ti cac ban ly thuyét Héa hoc 10: Kim loai tac dung véi axit. D& co két qua cao hon trong hoc
tap, VnDoc xin gi¢i thiéu t&i cac ban hoc sinh tai liéu Chuyén dé Hoa hoc 10, Giai bai tap Hoa hoc I&p 10, Gii bai tap Vat Li
10, Tai liéu hoc tap I&p 10 ma VnDoc t6ng hop va gi¢i thiéu t&i cac ban doc.
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