Chuong 2
KIM LOAI

Bai 15, 16 va 17

Tinh chét cOa kim logi
va ddy hoat déng hoa hoc cua kim loai

15.1. a) Ba tinh chat vit Ii cta kim loai 1a : tinh déo, tinh din dién, tinh dan nhiét.
b) Ba tinh chit hod hoc cua kim loai la : taic dung véi phi kim, tic dung véi
dung dich axit, tic dung véi dung dich muéi cua kim loai khac.

15.2. a) Kim loai tic dung véi oxi tao oxit, kim loai tdc dung voi cle cho
mudi clorua.

b) Kim loai ditng trucée hidro trong day hoat déong hoda hoc phan tng vai
dung dich axit giai phong hidro.
¢) Kim loai diing trude trong day hoat dong hod hoc cé thé day kim loai

dung sau ra khoi dung dich mudi cua kim loai diing sau.

15.3. a) Kim loai hoat dong hod hoc manh nhat la : natri.
Thi du : Chi Na phan ing manh vé&i nude ¢ nhiét do thuong.
2Na + 2H,0 — 2NaOH + H,
b) Kim loai hoat dong hod hoc yéu nhdt 1a : dong.
Thi du : Cac kim loai Zn, Mg, Na, Fe tic dung vé&i dung dich HCIL. Kim loai
Cu khong tiac dung.
15.4. a) Bac la kim loai dan dién tot nhét.
b) Natri la kim loai dé nong chay nhat.
c) Natri la kim loai tic dung manh liét vaoi nudec.

d) DPong va bac 1a hai kim loai khéng tic dung véi dung dich axit clohidric.

15.5. Bap an C.



15.6. Nhimg cédp xay ra phan ting
a) Zn + 2HCI — ZnCl, + H, ;
c) Fe + CuSO, — FeSO, + Cu;
d) Zn + Pb(NO;); — Zn(NO;), + Pb.
15.7. Huong dan giai : Dang bai todn cho kim loai manh day kim loai yéu ra khoi
dung dich mudi cua ching c6 hai truong hop sau :
+ Néu dé bai cho khéi luong thanh kim loai tang, lap phwong trinh dai s6 :
Miim loai giai phong ~ Mkim loai tan = Mkim loai tang
+ Néu dé bai cho khai lugng thanh kim loai giam, lap phuong trinh dai s6 :

Myim loai tan — Mkim loai gidi phong =  Mkim loai giam
a)
Phuong trinh hod hoc : Zn  + CuSO; — ZnSO; + Cu
65 gam 160 gam 64 gam
X gam LB am i am
. 65 *© 65 °
b) Cach 1 :
Goi x la khoi lwong Zn tic dung. Ta cé phuong trinh :
235 —x+ X -2406

= 65(25 — x) + 64x = 24,96 x 65 = 16224
Giai ra, taco : X = 2,6 gam.
Cach 2 : Phuong trinh hoa hoc: Zn + CuSO; — ZnSO,; + Cu
x mol  x mol X mol x mol
65x — 64x =25 - 2496 = x =0,04 (mol).
Myzp tham gia phan ang © 0:04 % 65 = 2,6 (gam).
¢) meygo, = 0.04 x 160 = 6,4 (gam).

15.8. Cdch I :
Cu + 2AgNO; —— Cu(NO;y), + 2Ag
64 gam 2 x 108 gam
X gam X' gam
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i 2x 108 x x
B 64

2 x 108

(6—x]+( o

Xx) =136 = x=32 (gam).

Cach 2 : Khoéi luong kim loai tang : 13,6 — 6 = 7.6 (gam).
Cu + 2AgNO; —> Cu(NO3), + 2Ag
1 mol 2 mol
x mol 2x mol
(2x x 108) — 64x = 7,6
152x =7,6 —> x=0,05 - mg, = 3,2 (gam).
15.9. a) K, Mg, Al, Zn, Fe, Cu ; b) Na, Fe, Pb, Cu, Ag, Au ;
c) Mg, Al, Fe, Cu, Ag.
15.10. — Khong c6 hién tuong xay ra :
Truong hop a) vi Mg hoat dong hoda hoc manh hon Al
Truong hop b) vi Cu hoat dong hoa hoc manh hon Ag.
— (6 hién tugng xay ra : mau xam cua kém bam Ién méu trang bac ciia nhom.
Truomg hop ¢) 2A1 + 3Zn(NO;), —> 2AI(NO;); + 3Znd.
Al hoat dong hod hoc manh hon kém.
15.11. Bép an C.
15.12. Bidp dn D.
15.13. Bdp dn B.
15.14. Pap an B.
Huedng ddn gidai : Dung kim loai ndo dé sau khi tic dung véi dung dich bac
nitrat chi cho ta mot loai muéi dong nitrat. Do dé ta dung Cu dur.
Cu (du) + 2AgNO; —> Cu(NO;), + 2Agl
Loc lay dung dich Cu(NO3),.
15.15. Pdp én D.
Goi nguyén tir khoi cua kim loai R ciing 12 R va ¢6 hod tri 1a x.
4R + xO, —> 2R,0,

Thico dé bai ta ¢6 ¢ % 04 —> R =20x.
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Ke h:—il‘lg : n | 1 3 3

M 12 24 36
(loai) (nhén) (loat)
R 14 Ca ¢6 nguyén tir khoi 1a 40.
15.16. Dap an A.
15.17. Bdp an D.
15.18. bdp an C.

Phuong trinh hod hoc : chOy. +yH, — xFe + yH,0
15.19*, Pdp 4n C.
Goi nguyén tu khoi cua kim loai M ciing 1a M, ¢6 hoa tri 1a x, ta co :

My = % (mol) ; nye =0.8x 2,5=2 (mol).

Phuong trinh hoa hoc : 2M + 2xHCl — 2MCl, + xH,

2 mol 2x mol
;d_ﬁ mol 2 mol
% x 2% =4 = M=09x
Xét bang sau :
x | 1 11 1)l
M| 9 18 27

Chi c6 kim loai hoa tri 11 tmg véi M = 27 la phu hop, kim loai M la nhém (Al).
15.20. a) 2A1 + 3CuSO, —>  Al(SO,); + 3Cul

Dung dich N sau phan ting chita 3 mudi tan, nhu vay c6 kha nang phan tng

trén chua két thic hodc luong nhém it nén dung dich N chita 3 mudi

Al5(SOy4)3, CuSO,4 dur va FeSO,4 chua phan tng.

b) Dung dich N sau phan tng chita 2 mudi tan, nghia la lugng Al da tac dung

hét vai CuSOy4, nén dung dich N chita 2 mudi Al,(SO,); va FeSO, con du

(hoac chua phan ting) :

2A1 + 3CuSO; — Al(SOy; + 3Cul
¢) Dung dich N sau phan tmg chita 1 mudi tan, dung dich sau phan tng chi
c6 Al5(SOy)s, do Al du hoiic vira di dé phan tng v6i 2 mudi ;
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2A1 + 3CuSO; —+ AlL(SO,); + 3Cul
2Al + 3FeSO, —> Aly(SO,); + 3Fel

15.21. Huong dan :
— Viét phuong trinh hoa hoc cua phan tng gitta Mg véi cic dung dich CuSOy,
FeSO, va AgNO,.
— Viét phuong trinh hod hoc cua phan ting giita Fe véi cic dung dich CuSOy,
AgNO;.
- Viét phuong trinh hoa hoc cua phan ting gita Cu v6i dung dich AgNO;.

15.22. bép an B.
Al 1a kim loai hoat dong hod hoc manh hon Fe nén Al phan ting hét trudc.
Truong hop 1 : Al vita di phan ting, con Fe khong phan ting va kim loai Ag,
Cu dugc giai phong.
Al + 3AgNO; — AI(NO3); + 3Agl
2A1 + 3Cu(NO;), — 2AINNO;); + 3Cul
Trutng hop 2 : Al phan tng hét, sau dé dén Fe phan tng, Fe du va kim loai
Ag, Cu dugc giai phong.
Fe + 2AgNO; — Fe(NO;), + 2Agl

Fe + CU(N03}2 — FE(NO3}2 + C’L.'I\L
Chét ran D gém Ag, Cu va Fe.

15.23. Hai chat khur thod man A trong so do la H,, CO :
Fe,O, + yH, — xFe + yH,0O
Fe,O, + yCO — xFe + yCO,

15.24. Cdch I : (CuO, FeQ) 2%, dd (CuCly, FeCly, HCI du) 14

— 5 Cud +FeCl, 22, Cu

Cdch 2 ; Fe + 2HCl —— FeCl; + H,[

(CuO, FeO) 125 (Cu, Fe) 2%, Cy + FeCl, + HCl du 4% Cu
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15.25. Phuong trinh hoa hoc cta phan tng :
Cu + H,80,; — Khong phan tmg
Fe + H,SO, — FeSO, + H,

224
22,4
mg. = 0,1 x 56 = 5,6 (gam). Khai lugng Cu khong hoa tan 14 :
m= 10— 5,6 =44 (gam)
15.26. Phuong trinh hod hoc cua phan img :
Zn +2HCI — ZnCl, + H,

0,1 mol = 0,1 mol

6,5 _
65 =0.1 mol 0,1 mol

Khoi lugng mudi thu duge la : 0,1.(65 + 71) = 13,5 (gam)
15.27. Cu khong tac dung véi axit HCl, do d6 chat khong tan 1a Cu va mg, = 2,5 (gam).
Khéi lugng Al va Mg bang : 12,7 — 2,5 = 10,2 (gam)
Phuong trinh hod hoc cua phan ting :
2Al + 6HCl —> 2A&ICL, + 3H,T

x mol 3x/2 mol
Mg + 2HCl — MgCl, + H,
y mol y mol
Theo phuong trinh hod hoc trén va dir kién dé bai cho, ta ¢o :
-322 +y= -;% =0,5

27x + 24y = 10,2

Giaira,tacé: x =y =0,2 mol

my =02x 27=54 (gam); %my, = 1‘52’47 x 100% =~ 42,52%
=02x 24 =48 (gam); %myy, = —25— x 100% ~ 37.89
myg, = 0.2 x 24 = 4.8 (gam) ; %omyy, = 2.7 x 100% = 37,8%.

Jomgy, = 100% — 42,52% — 37,80% = 19,68%
15.28. Phuong trinh hod hoc cua phan ting :
2Al + 6HC1 — 2AEICl; + 3H,

a mol 3a/2 mol
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Mg + 2HCl — Mg(Cl, + H,
b mol b mol
Theo phuong trinh hod hoc trén va dit liéu dé bai, ta ¢ :

27a+24b =15
- +b= 1568 =0,7
2 22,4
Giaira, taco a=0,2 (mol) ; b= 0,4 (mol)
%omy, = % % 100% = 36%.
ornygg = 2 100% = 64%.
15.29. Khéi L 5{}X4_ : - . -
. Khoi luong thanh sat tang : 100 =2 (gam). Goi khoi luong sat tic dung la x gam

Phuong trinh hoa hoc cua phan img :

Fe + CuSO, — FeS80, + Cu

56 gam 64 gam
X gam oix, am
g 56 g
Theo phuong trinh hod hoc trén va dé bai, ta co :
64x
)
56

< 64x — 56X =56 x 2
8x =112 — x = 14 (gam) ; ng, = 14 : 56 = 0,25 (mol)
Vay khoi lugng Cu sinh ra la 16 gam
Fe + CuSO, — FeSO, + Cu

0,25 mol (.25 mol
Cy(FeSO,) = % = 0,5 (M).

15.30. Khoi luong dung dich HCI :
myy =V x D=100x 1,05 =105 (gam)
nHCi = U.l 4 'U,]. = U,Ul {mﬂl)
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Goi hoa tri cua kim loai M la n

Phuong trinh hod hoc cua phan tmg :

2M + 2nHCl— 2MCI, + nH, (1)
il 0,01 001 53 0,01 0,01
n n 2

Ap dung dinh luit bao toan khéi luong :

m + My = Mo + ]Tl|_|2

m=105,11+ 9L x2-105=0,12 (gam)
Theo phin b ioR ioe (k5 S il =5 % «M=0,12—M=12n.
M| 12 2 36
(loa1) (nhan) (loai)

Viay kim loai M la Mg.



