C. PHUONG PHAP GIAI, Vi DU MINH HQA VA BAI TAP VAN DUNG
e Kién thirc, ki nang va phuong phap giai:
+ Vi tri cac cap oxi hoa - khir trong day dién hoa:
Tinhoxi héa gidm din
Mg2+ A13+ Zn2+ Fez+ Ni2+ Sn2+ Pb2+ Cu2+ Fe3+ Ag+
Mg Al Zn Fe Ni Sn Pb Cu Fe* Ag

Tinh khit gidm dan

+ Phan tng cua kim loai v6i dung dich mubi tuan theo quy tic:

|chd't khit manh + chdt oxi héa manh—— chét khit yéu + chdt oxi héa yéu

+ Tur nhitng diéu trén suy ra: Khi gip dang bai lién quan dén hdn hop kim loai va dung dich chira hén hop muoi thi
viéc dau tién 1a xdc dinh thir ty khir ion kim logi, thit tw oxi héa kim logi. Tiép d6, dua vao cac sb liéu dé cho dé danh
gia Kkét qua cua phan Ung: kim logi nao da bi oxi hoa (kim logi nao da bi tan vao dung dich); ion kim loai nao da bi
khr (kim logi nao da sinh ra).

+ Dé tinh toan tim ra két qua thi c6 thé sir dung cac cach sau:

* Tinh theo phuong trinh phan ing: Cach nay chi phu hop cho dang bai tp don gian. D6i v6i nhitng dang bai phurce tap
nhu hén hop kim logi téc dung voi dung dich chira hon hop muoi thi phai viét nhidu phuong trinh, sir dung nhiéu 4n s6
dan dén khé khin trong viéc tinh toan va mét nhiéu thoi gian.

* Str dung cac dinh luét bao toan: bdo toan electron, bdo toan dién tich, bao toan khoi lwong. Cach nay uu viét hon vi
n6 di sau vao ban chat phan tmg, do d6 viée tinh toan ciing don gian va nhanh hon so véi viée tinh theo phan tmg (s&
phan tich ki hon trong cac vi du cu thé).

+ Khi gip dang bai: “... sau phdn ing khoi lwong thanh kim logi tang...”; “sau phdn img khoi lwong dung dich
gidm...”... thi ta str dung thém phuong phap ting giam khdi luong.

I. Tinh lwong chit trong phan tng

1. Mt kim logi tic dung véi mt mudi

® Mirc dj vin dung

Vi du 1: Cho 6,5 gam bot Zn vao dung dich CuSO, du, sau phan tmg hoan toan thu dugc m gam chét ran. Gia tri cua
m la

A.3.2. B.5,6. C.1209. D. 6,4.
(Pé thi thir THPT Quéc Gia lan 1 — THPT Hoa Pa — Binh Thudn, niam 2017)

Phan tich va hwéng dan gidi
+ Pay 1a dang bai tip don gian, mot kim loai tic dung véi mot mudi nén khong can phai xac dinh thir tu khir va oxi
hoa ctia cac ion va nguyén tir kim loai.
+ Pé tinh toan két qua cu thé, ta c6 thé dung cac cach sau:
e Céch 1: Tinh theo phuong trinh phan ting

65—Olmol
5

nZn
Zn +CuSO, ——7nS0O, +Cu
mol : 0,1 — 0,1
= mg, =0,1.64=[6,4 gam|
e Cdch 2: St dung bao toan electron (BTE)
BTE:n aon =05 o =0,1 mol=|m_ =6,4 gam

Cu tao thanh Zn phdn Gng

Vidy 2: Cho 2,24 gam bot sét vao 200 ml dung dich CuSO4 0,05M. Sau khi cac phan Gng xay ra hoan toan, thu dugc
dung dich X va m gam chat ran Y. Gié tri ciam la
A. 3,84. B. 2,32. C. 1,68. D. 0,64.
(Pé thi thir THPT Quéc Gia lan 1 — 8¢ Gido Duc va Pao Tao Bdc Ninh, nam 2017)

Phan tich va hwéng din gidi




e Cich 1: Tinh theo phuong trinh phan tng

n, =0,04 mol; n =0,01 mol.

CuSO,
Fe + CuSO,——FeSO, +Cu

bd (mol): 0,04 0,01

pu (mol): 0,01 — 0,01

= |m, =0,64 gam

e Cich 2: Stt dung bdo toan nguyén to
n_=004  [Fedu,CuSO, hét
+ =
n =0,01 BTNT Cu:n, = Ny, = 0,01

CusSO,

= |m., =0,64 gam

Vin dung:
Cau 1: Cho bdt nhom du vao 100 ml dung dich CuSO. 0,2M dén khi phan tng xay ra hoan toan, thu dugc m gam Cu.
Gia tri ciam la

A. 0,64. B. 1,28. C. 1,92 D. 0,32.
BTNT Cu:ng, =n

CuSO

\ =0,02 mol = |m, =1,28 gam

Cau 2: Cho 14 gam bdt sét vao 150 ml dung dich CuCl, 2M, khudy déu, dén khi phan (mg xay ra hoan toan thu dugc
m gam chat ran. Gia tri cia m la

A. 22. B. 16. C.304. D. 19,2.
n, =0,25mol Fe hét, CuSO, du
+ = =|m_, =16 gam
Neyso, =0.3mol | BTE:n., =n, =0,25 mol

Cau 3: ‘Cho m gam nhém vao 200 ml dung dich Fe(NO3), 0,2M dén khi phan mg xay ra hoan toan, thu dugc 4,49
gam chat ran. Gia tri ciam la
A.54. B. 2,25. C.0,72. D. 2,97.

+ N max = Mrevoy), = 0,04 mol=m_  =2,24 gam <4,49 gam
=>m, . =2,25 gam.

) 0,08
+ BTE: 3r1Alplr =2nFe(NO3)2 =>n,., =—3 rnol:mAlplr =0,72 gam.

=My 06 = (297 gam

Vi du 3: Nhung mét dinh sét‘co' khoi lwong 8 gam vao 500 ml dung dich CuSO4 2M. Sau mét thoi gian ldy dinh sat ra
can lai thay ndng 8,8 gam. Nong d6 mol/l cia CuSOs trong dung dich sau phan ng 1a
A.0,27M. B. 1,36M. C. 1,8M. D. 2,3M.
(Dé thi thir THPT Quéc Gia lan 1 — THPT Hupnh Thiic Khéng — Binh Thudn, nam 2017)

Phén tich va hwéng dén gidi

* Phén tich

D‘é bai xudt hiéu cum tir "sau mét thoi gian", cho thiy phan tng xay ra khong hoan toan, c6 nghia 1a cac chat phan
ung de du.

Sau phan tng, khéi lugng dinh sit ting 18n 13 do hwong Cu sinh ra bam vdo thanh sdt 1én hon lirong Fe phan irng
tan vao dung dich.

Duya vao mdi lién hé vé s6 mol Cu tao thanh, s mol Fe phan tng va sy thay ddi khoi lugng thanh kim loai s€ tinh
duoc Iugng CuSO. phan ung. Tur d6 tinh dugc lugng CuSO4 du va tra 161 dugce cau hoi ma de yéu cau.
* Hudng din gidgi




e Cich 1: Tinh theo phuong trinh phdn @ng

CuSO, + Fe——>Cu+FeSO,
mol: x - x — X
M e (Am)=m_  —m_ =64x-56x=8,8-8=x=0,1
0,9 _
= Neyso, ar =~ Deuso, ,, ~ Meuso, . =0,9=[CuSO, ;1= 0 5=
NN
0,52 0,1
e Cdch 2: St dung BTE va BTNT
+ BTE va BTNT Cu:n, ot = N o tanh = Deuso, pe = X
+ Amszutaolhanh —mg =8x=0,8=x=0,1
0,9 _
+ g0, a0 =0,5:2-0,1=0,9=[CuSO, 1= =

Vi du 4: Nhiung thanh‘Fe nang m gam vao 300 ml dung dich CuSO4 1M, sau mot thoi gian thu duch dung dich X c6
chira CuSOy4 0,5M, dong thoi khoi lugng thanh Fe tang 4% 50 voi khoi lugng ban dau. Gia st thé tich dung dich
khong thay d6i va lugng Cu sinh ra bam hoan toan vao thanh sat. Gia tri m 1a
A. 24, B. 30. C. 32. D. 48.
(Dé thi thir THPT Quéc Gia lan 1 — THPT Ham Long — Bdc Ninh, niam 2017)

Phan tich va hwéng din gidi

+ BTE va BTNT Cu:n, ot = Ny o tanh = Deuso, pr = 0,3.0,5=0,15.
+ mthanh Fe tang = rnCu tao thanh - mFe pu = 0’15(64 - 56) = 4%m =
Vin dung:

Cau 4: Nhang mdt dinh sit sach vao dung dich Cu(NO3)2. Sau mot thoi gian l4y dinh st ra, 1am kho, thiy khdi lugng
dinh sat tang 1 gam. Khoi lugng sat da phan tng la
A. 3,5 gam. B. 2,8 gam. C. 7,0 gam. D. 5,6 gam.
(Pé thi thir THPT Quoc Gia lan 2 — THPT chuyén Thoai Ngoc Hau — An Giang, nam 2016)

BTE: nFe pu = IlCu tao thanh = X = 0,125
+ — _ —1=
1’nkim loai ting mCu tao thanh mFe pu 1 m =7
—_— Fe pu
64x 56x

Cé}u 5: Nhing mét thanh sat (du) vao 100 ml dung dich CuSO4 x mol/l. Sau khi cac phan ng xay ra hoan toan
thay khoi lugng thanh sat tang 0,4 gam. Biét tat ca Cu sinh ra déu bam vao thanh sat. Gia tri cia x 1a

A. 0,05. B. 0,5. C. 0,625. D. 0,0625.
(Pé thi thir THPT Quéc Gia lan 1 — S¢ Gido Duc va Pao Tao Vinh Phiic, nam 2017)
=0,1x

Mg v = New o hanh — Deuso, pu

=m —mFe:O,4 :>

mthanh Fe taing Cu
0,1x.64  0,1x.56

Cau 6: Cho m gam Fe vao 100 ml dung dich Cu(NOs); thi nong do cua Cu?* con lai trong dung dich bang 1/2 ndng do
ctia Cu?* ban dau va thu dugc mot chat ran X ¢ khéi lugng bang (m+0,16) gam. Biét cac phan tmg xay ra hoan toan.
Khéi lugng Fe phan tmg va ndng do (mol/l) ban dau cua Cu(NOs), 1a:

A. 1,12 gam va 0,3M. B. 2,24 gamva 0,3 M.
C. 2,24 gamva 0,2 M. D. 1,12 gam va 0,4 M.
(Pé thi thir THPT Quéc Gia lan 1 — THPT Phii Nhudn — TP. HCM, ndam 2016)
+ [CuSO4 bd] =XxX= nCuSO4 v = O’—21X =0,05x = n. a0 thanh = 0,05x.
BTE: nFe pu = IlCu tao thanh = 0’ 05x X = 0’4
+ mkim loai ting = mCu tao thanh - mFe pu = 0’16 = mFe " = 1,12
0,05x.64 0,05x.56 ?




Vi dy 5: Cho m gam bot Zn vao 500 ml dung dich Fez(SO4)s 0,24M. Sau khi cac phan tmg xay ra hoan toan, khdi
luong dung dich tang thém 9,6 gam so vdi khoi lugng dung dich ban dau. Gia tri ciia m 1a
A. 32,50. B. 48,75. C. 29,25. D. 20,80.
(Dé thi thir THPT Quéc Gia lan 1 — THPT Ham Rong — Thanh Héa, nam 2017)

Phan tich va huwéng dan gidi
* Phén tich
+ Van 1a dang bai mét kim logi tdc dung véi mét muoi. Nhung & vi du ndy ta can xac dinh thir tu khir cua ion Fe®* vi
xuat hién 3 c@p oxi hoda - khu:
Tinh oxi héa gidm din
Zn2+ Fez+ Fe3+
Zn Fe Fe**

Tinh kh{f gidm din
= Khi Zn + Fe’" thi qua trinh khit Fe** theo thif ty nhu sau:
Fe’* >Fe® Fe

+ Néu bo qua thir tw khtr, cho Fe®* bi khir vé Fe s& méc vao by ciia ngudi ra dé.

® Ghi nhé: D6i voi cac bai tip xudt hién 3 cdp oxi héa - khit tr 1én, trudc tién cin xéc dinh thir tw khir va oxi héa cia
ion va nguyén tir kim loai. Sau d6 mai tinh toan tim ra két qua.

+ Vi phan rng héa hoc bao toan khéj lwong nén khéi lugng dung dich sau phan tng ting 1én bao nhiéu gam thi khi
lugng kim loai thu dugc s€ gidm di bay nhiéu gam.

+ Dua vao ban chit phan tng va cac thong tin dé cho, ta c6 mot sé cach giai sau:

* Hudng din gidgi

e C4ch 1: Tinh theo phan @ng
Zn + 2Fe’* ——7Zn*" +2Fe*
mol: 0,12 > 0,24 - 0,12
Zn + Fe®"——7Zn* +Fe
mol: x — X - X

dd tang = mZn pu - mFe tao thanh = (0’12 + X)65 - 56X = 9’6

=x=0,2=m, =(0,12+0,2)65=

e Cdch 2: St dung béo toan electron

+ m

2n, = noo+ 2nFez+ o
X 0,24 x=0,32
N ; =T 5, =208
= - =9.6 y=0,2 -
mdd ting mZn pu mFe tao thanh ’ >
-
65x 56y

* Chd y: C4ch viét biéu thifc bdo toan electron :

s0 e cho.ng,, +s8 e chong,, +...=s0 e nhdn.n ., +s0 e nhann ., +...
Trong d6: CK1 manh CK2; COXHI manh COXH?2.
e Cédch 3: St dung bdo toan dién tich
SO,* : 0,36 mol
+Zn+Fe,(SO,),—>1Zn*" : x mol + Fel
B —
0,12 mol Fe2+ . y mol (0,24-y) mol
BTDT: =0,36
Y=o x=0,32 o8
+ mdd tang :mZn pu _mFe tao thanh :9’6 y :()’()4:> mZn B §
65x 56(0,24-y)

Vin dung:
Cé,u 7: Cho m gam Mg vao dung dich chira 0,12 mol FeCls. Sau khi phan tmg xay ra hoan toan thu dugc 3,36 gam
chat ran. Gia tri cua m la

4




A. 2,88. B. 2,16. C. 4,32. D. 5,04.
+n =n =0,12=m =0,12.56 =6,72 gam > 3,36 gam

Fe max FeCly Fe max

= Chét rin chi c6 Fe, n,_= % =0,06 mol.

+ BE tinh m, ta c6 thé 1am nhu sau:
e Céch 1: Tinh theo phuong trinh phadn ng
Mg + 2FeCl, ——MgCl, + 2FeCl,

mol: 0,06 « 0,12 - 0,12
Mg+ FeCl, ——> MgCl, +Fe
mol: 0,06 “«— 0,06

= m,,, =0,12.24 =[2,88 gam]

e Cich 2: St dung béo toan electron

n =n o =
Fel+ pu Fe tao thanh 0’06 Mg pu = 0’12 mOl
T192n =n , +2n =

Mg pu Fe* Fe?t pu m, = 2,88 gam

g

? 0,12 0,06
e Cich 3: Str dung bdo toan dién tich
Mg** : x mol

Mg + FeCl, —— Fe + Fe’*:0,12-0,06=0,06
T — 0,06 _
Cl :0,12.3=0,36

X mol 0,12

=2x+0,062=0,36=>x=0,12=> my, =2,88 gam

Cau 8: Cho 4,05 gam bot nhom vao 100 ml dung dich Fe(NOs)s 3M. Sau khi phan tng xay ra hoan toan, thu dugc m
gam kim loai. Gia tri cia m la

A.16,8. B. 4,2. C.8,4. D. 11,2
Al 100% A13+

FeS+ 100% FeZ+ <100% ,Fe

+ Vi n o, < 3n, < 3nFe3+ :{

+BTE:3n, = n,+ 2nF62+ e = Mpze = 0,075=|my .o pauy =42 gam
0,15
g 0,3 2

Cau 9: Nhung mot thanh Mg vao 250 ml dung dich FeCls xM. Sau khi phdn tng hoan toan, thay khdi lugng thanh Mg
tang 1,2 gam so voi ban dau. Gia tri cia x 1a

A. 0,24, B. 0,25. C.03. D. 0,32,
BTE:2n,, =3n
¢ Mo x=0,24
N N {
Am =0,25x.56 —24y =1,2 (¥ =009

Vi du 6: Cho 8,40 gam st vao 300 ml dung dich AgNOj3 1,3M. Lic ki cho phén (g xdy ra hoan toan thu dugc m gam
chat ran. Gia tri ciia m la
A. 16,20. B. 42,12. C. 32,40. D. 48,60.
(Pé thi thir THPT Quéc Gia lan 1 — THPT Hoang Hoa Tham, nam 2017)

Phén tich va hwéng dén gidi
* Phan tich




+ Thit ty cac cap oxi hda khi:

Tinhoxi héa gidm din
FeZ+ Fe3+ Ag+
Fe TFe™ Ag

Tinh khir gidm dan

= Khi Fe + Ag" thi qué trinh oxi hda Fe dién ra theo thit ty sau:

Fe—2 »Fe* —!¢ yFe’*

+ Ta co:
Moi lién hé giira Két qua
mol Fe va Ag* Dung dich Chét rin (kim loai)
2nFe = nAg* Fe(NO3 )2 Ag
Ne nhudng min ¢ nhan
n, >n Fe(NO,), Fe du va Ag
Ne nhudng min ¢ nhan
3nFe = nAg* Fe(NO3 )3 Ag
Ne nhudng max D¢ nhan
3., <n, AgNO, du va Fe(NO,), Ag
Ne nhudng max n, nhan
2n,, <n__ < 3ng Fe(NO,),va Fe(NO,), Ag
g
Ne nhudng min ¢ nhan Ne nhudng max

+ O vi du nay, s6 mol ciia Fe va AgNOj; da biét nén ta c6 thé tinh toan lugng kim loai thu duge bang nhiing cach sau:
* Huéng din gidi
e Cich 1: Tinh theo phan ng

_ 8,4

+n 5 =0,15 mol; n

Fe

=1,3.0,3=0,39 mol.

AgNO;,
+ Phuong trinh phan tng:
Fe + 2AgNO,——Fe(NO,), +2Ag

mol:0,15 - 03 — 015> 0,3
Fe(NO,), + AgNO, ——Fe(NO,), + Ag
mol: 0,09 « 0,09 - 0,09
=m,, =0,39.108=[42,12 gam|

e Cdch 2: St dung bao toan electron

8,4
+n, =—=0,15n =1,3.0,3=0,39 mol.
e 56 AgNO;
A 100% A

#Matkhdc: 2n <ng o < 3n, ={° T8

3 ————|Fe ~>Fe”" ——~—>Fe”*
Ne nhudng min Ne nhan Ne nhudng max
=n,, =1 sen0, =0,39=> m,, =42,12

Vi du 7: Hoa tan hoan toan 24,4 gam hdn hop gébm FeCl, va NaCl (c6 ti 1& sb mol tuong tng 1 : 2) vao mot luong
nude (du), thu duge dung dich X. Cho dung dich AgNOs (du) vao dung dich X, sau khi phan (mg xay ra hoan toan
sinh ra m gam chat ran. Gia tri ciam la

A. 68,2. B. 28,7. C. 10,8. D. 57,4

Phén tich va hwong din gidi
* Phan tich




Ag' +Cl"——AgCl{
Ag" +Fe* ——>Ag | +Fe

3+

+ Ban chét phan tng: {

+ Chat ran gém c6 Ag va AgCl.

+ C6 thé tinh khi luong chit ran bang cac cach sau:
* Hudng din gidgi

e Cé4ch 1: Tinh theo phan @ng

no=20g0 +0, =04
+Tac6:127n,,, +58,5n,,=244=x=0,1=1 ?
2 n, =n.., =01
X 2x Fe eth
+ Phuong trinh phan dng:
Ag" +Cl"——AgCl{
mol 04 — 04
Ag' +Fe’ ——>Ag | +Fe*
mol : 0,1 — 0,1
= mch?ft dn 1‘nAgCl + mAg = 68’2 gam
0,4.143.4  0,1.108
e Cich 2: Dung bdo toan electron va bdo toan nguyén to
n_=2n.., +n, ., =04
+Tac6:127n, ., +58,5n . =24,4=>x=0,1=4 & 0= ™
—2 n, =n.., =01
X 2x Fe eth
BTNTCl:n, ,=n__=0,4
gCl cr ’ _ _
{BTE: n,=n_, =01  ewoin = Tag T T = 082 gam
g Fe 0,4.143,4  0,1.108
Vin dung:

Cau 10: Hoa tan hoan toan 28 gam bot Fe vao dung dich AgNOs lay du, khéi lugng chat ran thu duoc sau phan {mg
6 khoi luong 1a

A. 162 gam. B. 108 gam. C. 216 gam. D. 154 gam.
(Pé thi thir THPT Quoc Gia lan 1 — THPT Nguyén Van Linh — Binh Thudn, nam 2017)
+BTE:n, o =30 =15 mol = m,, =162 gam

Cau 11: Khi cho 5,6 gam Fe tac dung v6i 250 ml dung dich AgNOs 1M thi sau khi phan tng két thuc thu duoc bao
nhiéu gam chat ran?

A. 27,0 gam. B. 20,7 gam. C. 37,0 gam. D. 21,6 gam.
(Pé thi thir THPT Quéc Gia lan 1- THPT chuyén Ha Long, nam 2016)
Fe(NO,),
+2n, <n, ., <3n, = Fe+AgNO,——Ag{+ :
£ : Fe(NO,),
0, =N, =0,25=> m,, =27

Cau 12: Cho x mol Fe tac dung v6i dung dich chira y mol AgNOs. Bé dung dich sau phan tng ton tai cac ion Fe3*,
Fe?* thigidtrictaa=y:x1a
A.3<a<3p5b. B.1<a<?2. C.05<ax<1. D.2<a<3.
(Pé thi thir THPT Quéc Gia lan 1 — THPT Vinh Bio — Hai Phong, nam 2017)

+ Fe + AgNO,——>Ag+
1
y mol

Cau 13: Hoa tan hoan toan 21,1 gam hdn hop gdm FeCl, va NaF (c6 ti 16 mol 1a 1 : 2) vao mét lugng nude (du), thu
dugc dung dich X. Cho dung dich AgNO; (du) vao X, sau khi phan (mg xay ra hoan toan sinh ra m gam chét ran. Gia
tri ciia m la:

A. 28,7. B. 68,7. C. 39,5 D. 57,9.

Fe(NO,),
Fe(NO,),

}©2x<y<3x:> 2<¥<3
X

X mol




127nFeC12 +42nNaF =21,1
H/_/ — . —_ . p—
Y 2x x=0,1; nAgCl—O,Z, nAg—O,l
+{BTNTCl:n, ~ =2n = - _
AgCl FeCl, M a0t Ag) = Mager T Mpg = 39,5 gam
%/_/
BTE:n, =n =n 02.143.5 0,1.108
Ag Ag+ Fez+ e 19,

Cau 14: Ly 20,5 g h@n hop MCI (M la kim loai) va FeCls cho tac dung v6i dung dich AgNOs du thu duge 57,4 gam
két tua. Pinh thanh phan % vé khoi lugng cia MCI trong hon hop ban dau?

A. 30,36% B. 31,43% C. 41,79% D. 20,73%
(Dé thi thir THPT Quéc Gia lan 1 — THPT Quynh Lueu 1 — Nghé An, niam 2015)
143,50, (o +162,50, ., =20,5
: = Ny,0pe <01 Loai
Nyocipa T 3nFcCl3 =00 thu duge = 0,4
n ., + 3nFeS+ =n, = 0,4 M =7 (Li)
Do =M =04= 1M +56n_, +355n_ =20,5= n o =n_. =0,

0.4

= %LiCl = % 20,73%

2. Hon hop kim loai tac dung véi dung dich chira nhiéu muén
® Mirc do vin dung

Vi du 8: Cho hén hop X gbém 0,56 gam Fe va 0,12 gam Mg tac dung vé6i 250 ml dung dich CuSO4. Sau khi cac
phan ing xay ra hoan toan, thu dugc 0,92 gam kim loai. Nong do mol/I ctia dung dich CuSO4 la

A. 0,02M. B. 0,04M. C. 0,05M. D. 0,10M.
(Pé thi thir THPT Quéc Gia lan 1 — THPT Lao Bdo — Quang Tri, nam 2017)

Phén tich va hwong din gidi
* Phan tich

Mg
Fe

H=100%

+ Pé cho 2 kim loai { }+CuSO44>...

+ Mit khéc,ta c6:
Tinh oxi héa gidm din
Mg2+ Fez+ Cu2+
Mg Fe Cu
Tinh khi gidm din

=> Qu4 trinh oxi héa dién ra theo thif ty vu tién nhu sau:

Mg——>Mg™
Fe ——Fe™”
+ N€&u chi c6 Mg phdn ng thi:

n =n,, =0,005 mol = m

Cu max

—m,, +m, =0,88<0,92.

kim loai thu dugc
+ Né&u cd Mg, Fe phén trng thi:
=m,, =0,96>0,92.

Cu max M,

n =n g + nFe = 0’015 mol = 1’nkim loai thu dugc

= Mg phédn tng hét, Fe phin tng mot phan.
+ Dé tinh ndng d6 mol ctia CuSOs ta c6 thé 1am theo nhiing cach sau:
* Hudng din gidgi




e Céch 1: Tinh theo phan tGng:
Mg + CuSO,——>MgSO, +Cu

mol: 5.107° —5.107 - 5.107°
Fe + CuSO, ——FeSO, +Cu
mol: X — X - X
m, . =64(5.107 +x)+56(0,01-x)=0,92  [x=5.10"
' =
CM (CUSO4) = (5.10_3 + X) . 0,25 CM (CUSO4) = 0904M
e Cédch 2: St dung bdo toan electron
BTE : 1llMg + je pu = 1’ICu tao thanh
N . =0,01
+ 51072 y - X N CM o _ 0,04M
kim logi = M, + My, =0,92 y =0,005 .
i T Cu T _Fed
64x 56(0,01-y)
e Cédch 3: St dung bdo toan dién tich:
Mo - 0.005 mol Mg** : 0,005 mol c |
4] e BT mo +CuSO, ——>{Fe*" : y mol Luexmo
Fe: 0,01 mol — 5 Fe: (0,01-y) mol
x mol SO,” : x mol
BTDPT:y+0,005=x =0,01
; Y =% =[Cy cuso., = 0,04M
m . =04x+56(0,01-y)=0,92 [y =0,005 (Cu3%,)

o Nhan xét: Véi dang bai tdp nay, hau hét xday ra truong hop kim loai hoat dong manh bi oxi héa hét, kim logi yéu
hon bi oxi hoa mot phan. Vi the dé tinh toan nhanh ta nén xét truong hop nay truoc.

Vi du 9: Cho 2,7 gam hf)n hop bot X g6m Fe va Zn tac dung v6i dung dich CuSO4. Sau mot thoi gian, thu dugc dung
dich Y va 2,84 gam chat ran Z. Cho toan by Z vao dung dich H2SO4 (lodng, dw). Sau khi cac phan tng keét thuc thi
khoi lugng chat ran giam 0,28 gam va dung dich thu dugc chi chira mét muoi duy nhat. Phan tram khoi lugng cia Fe

trong X la
A. 58,52%. B. 51,85%. C. 48,15%. D. 41,48%.
Phan tich va hwéng dan gidi
* Phén tich
+ Ta co:

Tinh oxi héa gidm dan

Zn2+ FeZ+ Cu2+
Zn Fe Cu

Tinh khit gidm dan

= Qu4 trinh oxi héa dién ra theo thi ty vu tién nhu sau:

Zn——>7n*"
Fe——Fe*
Fe <100% o s H,S0, du o s
+ +CuSO, —S—>chit ran Z—>*—'——chitran T
7n ) @
2,84 gam mz—mT=0,28
X, 2,7 gam
+ N&u chi ¢6 Zn phén @ng thi m, <m,.
+ Thyc t€ : m, > m, = Fe da tham gia phan ¢ng.
+Z+H,SO

+ T (2) suy ra: m

. ——>mot mudi = Zn di phan Gng hét
=2,56

4 loan;

=mg =0,28 m

chét rin gidm Cu trong Z
+ Sau khi khai thac cac thong tin, ta tién hanh giai nhu sau:

* Hudng din gidgi




BTE:n, +n =n ﬁ:o,04 n, =0,02
+ " 64 =

Fe pu Cu tao thanh =
n =0,02

Fe pu

m, =65n, +56n, o +0,28=2,7

= %m,, =W =[51,85%

Vi du 10: Cho a mol kim loai Mg vao dung dich hdn hop chira b mol CuSO4 va ¢ mol FeSO,. Két thic phan tng
dung dich thu duoc chira 2 mudi. Xac dinh diéu kién phu hop cho két qua trén.

A. a>b. B. b<a<b+ec. C. b<a<b+c D. b<a<0,5(b+c).
Phan tich va hwéng din gidi
* Phan tich
+ Ta co:

Tinh oxi h6a gidm din
Mg2+ F62+ Cu2+
Mg Fe Cu

Tinh Khit giam dan

=> Qud trinh khir dién ra theo thif ty vu tién nhu sau:

Cu** ——Cu

Fe>* — > Fe
FeSO . MeSO

— Mg+ L P i Cul
CuSO4 FeSO4 .

+ Nhu vay: Mg, Cu®* di hét; Fe** phan tting mdtphan hoic chua phan tng.
+ Sau khi khai thac va két ndi cac thong tin dé cho, ta tién hanh giai nhu sau:
* Hudng din gidi
>
ne do Mg nhudng — ne doCu® nhan

+ Tu (1) suy ra:

n . <n +n )
e do Mg nhutng e doCu®* nhan e do Fe* nhan

n, =n >b
Mg CuSO a=z
= ¢ :>{ =|b<a<b+c
+nFeSO4

n,, <nCuSO4 a<b+c

Vi du 11: Cho hdn hop gdbm a mol Zn; b mol Mg vao dung dich ¢6 chira ¢ mol AgNOs; d mol Cu(NOs). dén khi két
thuc phan ung thu dugc dung dich X, chat ran Y. Biét rang (0,5¢ <a + b < 0,5c + d). Phat biéu nao sau day dung?

A. Dung dich X chura ba ion kim loai. B. Chét rdn Y chira mot kim loai.
C. Chét ran Y chua ba kim loai. D. Dung dich X chtra hai ion kim loai.

Phan tich va hwéng dan gidi
+ Tir gid thi€t suy ra: c<2a+2b<c+2d
Ag", Mg, Zn hét

= n,no, < 2nMg + 2nZn < N\ ov0, + 2nCu(Nos)2 = {Cu“ du mot phﬁn

Y gém 2 kim loai 1a Ag va Cu
=
X c6 Mg**, Zn>*, Cu*" du

e ChU y: Khi chdt tham gia phan iing la hon hop kim logi, hon hop mudi thi viéc lam dau tién la xac dinh thi ty khi
ion kim logi va thir ty oxi hoa kim logi. Sau do tién hanh xu Iy cdc thong tin khac, két noi cac thong tin voi nhau dé
dwa ra hudng gidi toi uu nhat.
Vén dung:
Cau 15: Ngam mét thanh sit c6 khéi lugng 20 gam vao 200 ml dung dich hdn hop Cu(NOs), 1M va AgNOs 0,5M,
sau mot thoi gian thay khoi lugng thanh sat tang 10%. Hoi khoi lugng dung dich da thay d6i nhu thé nao?
A. Giam 1,6 gam. B. Tang 2 gam. C. Giam 2 gam. D. Tang 1,6 gam.
(Pé thi thir THPT Quéc Gia lan 2 — THPT chuyén Lé Quy Pén, nam 2016)
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+ BTKL . rIlkim loai tpu + rndd mudi tpu = I‘nkim loai spu + mdd mudi spu

=My @08 10% thimy, oo gidm 10%

+ 1‘ndd mudi spu gidm = mkim loai spu ting =10%.20 =2 gam

Cau 16: Cho 6,8 gam hdn hop X gom Zn va Fe vao 325 ml dung dich CuSO, 0,2M dén khi phan ting hoan toan, thu
duoc dung dich va 6,96 gam hdn hop kim loai Y. Khéi lugng Fe bj oxi bai ion Cu?* 1a
A. 1,4 gam. B. 4,2 gam. C. 2,1 gam. D. 2,8 gam.
+m, >m, = Fe da tham gia phdn ng.
+ (Zn, Fe) + CuSO, —=*%“ 5 hdn hop kim loai = CuSO, hét, Fe du

BTE:n, +ng pr = Mo o thanh — Deuso, = 0,065

+ " Y
n’lkim loai ting = 1’nCu tao thanh - mFe pu - mZn = 6’96 - 6’8 = 0’16
—_—
0,065.64 56y 65x
x=0,04
= = mFepu=1,4 gam
y =0,025

Cau 17: Cho hdn hop X gdém 0,325 gam Zn va 0,56 gam Fe tac dung v6i 100 ml dung dich Cu(NOs).. Sau khi cac
phan tng xay ra hoan toan, thu dugc 0,92 gam kim loai. Nong d6 mol/l cua dung dich Cu(NOs); la
A. 0,02M. B. 0,15M. C.0,1M. D. 0,05M.
(Dé thi thir THPT Quéc Gia lan 1 — S¢ Gido Duc va Pdo Tao Vinh Phiic, nam 2017)

BTE: ng, +Fng = n_,.
x x =0,005
i 0,005 ' = { =1Cy CuNOy),
kim loai sput me, + Mg g = 0’92 y= 0,01 E

64y (0,56-56x)
Cau 18: Cho mét hon hgp gom 1,2 mol Zn; 0,3 mol Fe vao mot dung dich chira b mol CuSO4 dén khi phan tng say ra
hoan toan thu duoc dung dich Y va 94,4 gam kim loai. Cho Y phan trmg hoan toan véi dung dich KOH loang du, thu
duoc a gam két tia. Gia tri cia a la
A. 18. B. 9. C. 13,5 D. 22,3.
(Pé thi thir THPT Quéc Gia lan 1 — THPT chuyén Bién Hoa — Ha Nam, ndm 2016)

BTE : 1‘IZn + nFe pu = nCu tao thanh

N 12 x v x=0,1
My oai spr = Mpe gy T Mg, = 94,4 y=L3
56(3-x) 64y
oY gbm 208012 mol | o Fe(OH), : 0,1 mol
Fe(OH), : 0,1 mol M o, =9 gam

Cau 19: Cho 6,596 gam hon hop Mg va Zn tac dung véi dung dich H2SO4 lodng, du thu dugc 2,3296 lit H, (dktc).
Mit khéc, 13,192 gam hdn hop trén tac dung véi 100 ml dung dich CuSO, thu dugc 13,352 gam chat ran. Nong do

mol ctia dung dich CuSOq la
A. 0,04M. B. 0,25M. C. 1,68M. D. 0,04M hoac 1,68M.
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-
m, . =24n,, +65n, =6,596 n, =0,1

hén hgp Mg

{BTE Ny, +10,, =10, =0,104 {nMg =0,004
+

~ n, =0,008
= Trong 13,192 gamhdén hgp < ¢
n, =0,2
e Trudng hgp 1: Chi c6 Mg phan tng
BTE : nMg pu = rlCu tao thanh X = 0’004
+ X X =
AM =M — My =13,352-13,192=0,16  (|Cy g0, =0:04M

64x 24x
e Trudng hgp 2: Mg va Zn phan tng
BTE:n,, 0

Zn pu nCu tao thanh

x=0,16;y=0,168
0,008 X y —
Am=m -m -m, =0,16 Cyicuso, = 1,68M

Cu tao thanh Mg pu Zn pu
—_— — —_—
64y 24.0,008 65x

Cau 20: Cho hdn hop gom a (mol) Mg va b (mol) Fe vao dung dich chtra ¢ (mol) AgNOs, khi cac phan tmg xay ra
hoan toan thu dugc dung dich X gém 2 mubi va chat rin Y (gom 2 kim loai). Méi quan hé giita a, b, ¢ 1a

A. 2a<c<2(a+b). B. 2a<c<2(a+Db). C. c<2(a+Db). D. 2(a-b)<c<2(a+b).
(Dé thi thir THPT Quéc Gia lan 1 — THPT Tiéu La — Quang Nam, ndm 2017)

. Mg: 1 Agd| [Mg(NO
+ Sd d6 phéan dng: g:amotl AgNO,——> gV, g(NO,),
Fe : b mol Fe(NO,),

¢ mol

= 2nMg < nAgNO3 < 2nMg + 2nFe

Mg, AgNO, phan tng hét
=
Fe tham gia phdn tng mot phin

= [2a<c<2(a+b)

Cau 21: Cho a mol Mg va b mol Zn dang bt vao dung dich chira ¢ mol Cu(NOs), va d mol AgNOs thu duge dung
dich chira 3 muoi. (Biét a < ¢ +0,5d). Quan hé gitraa, b, c,d 1a:

A.b>c—a+d. B. a>c+d—g. C. b<c—a+g. D. b<c+%.

(Pé thi thir THPT Quéc Gia lan 1- THPT S¢ GD va PT Thanh Héa, niam 2016)
+Tora<c+0,5d =>2a<2c+d=2n, <2n_,, +n = Zn da phdn @ng.
e g

Cu

Mg Cu’” Mg**, Zn** Ag
+ + — +
Zn Ag’ Cu*

3 mudi

d
=Cu”di=n ___ <n _ =2n, +2n,<2n _ +n _ =|b<c—a+—
e nhudng e nhan Mg Zn cut Agt 2

a b ¢ J
Cau 22: Cho a gam bt Al vao dung dich chira 0,1 mol AgNOs; 0,15 mol Cu(NOs3), va 0,2 mol Fe(NOs)s, thu dugc
dung dich X va kéttua Y. Hay lya chon gia tri cia a dé két tua Y thu duogc chira 3 kim loai.
A. a>3,6. B. 2,7<a<5,4. C.3,6<a<o9. D. 5,4<a<09.

+ Tinh oxi héa: Ag" >Fe** > Cu®" >Fe?* = Y chita 3 kim loai 1a Ag, Cu, Fe.

Ag h=100% Ag, Cu h=100% Cu

+ Pé€ thu dugc Ag, Cu, Fe thi o0t o100t
Fe¥t n=l00%  pe2+  O<hs=l00% , po

:>nAng +nFe3+ +2nCl12+ <3nAl SnAg+ +3nFe3+ +2nCuer

0. 02 0,15 ? 0.1 02 0,15

1
:>0,2<nA1£§:> 5,4<mAls9
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Vi dy 12: Nhing mot thanh magie vao dung dich c6 chtra 0,8 mol Fe(NOs)s va 0,05 mol Cu(NOs).. Sau mot thoi
gian, lay thanh kim loai ra, rira sach, can lai thay khoi lugng tang 11,6 gam so vai thanh kim loai ban dau. Khoi
lwong magie da phan tng la
A. 6,96 gam. B. 20,88 gam. C. 25,2 gam. D. 24 gam.
(Pé thi thir THPT Quéc Gia lan 1 — THPT Vinh Bdo — Hai Phong, niam 2017)

Phan tich va hwéng din gidi
* Phan tich
+ Khi kim loai tham gia phan tng ¢6 Mg, Al, Zn (hoat dong hon Fe) va mqéi tham gia phan ung c6 Fe®* thi ta can dac
biét quan tam dén thir ty khir va thir tw 0Xi hda. Néu nham lan s€ dan dén két qua sai.
+ Tir gia thiét ta thady xult hién cdc cip oxi héa—khi:

Tinh oxi héa gidm din

Mg2+ Fez+ Cu2+ FeS+
Mg Fe Cu Fe*

Tinh khtt giam dan

= Qud trinh khi dién ra theo thif ty vu tién nhu sau:

Fe** — > Fe**
Cu** ——Cu
Fe’* —>Fe

+ Dura vao sb6 mol cta cac mubi va khdi lwong kim loai ting sau phan tng, ta c6 thé phan tich, danh gia dé xem trudng
hop nao xay ra. O day ta xét trudng hop hay xay ra nhat:
* Hudng din gidgi

BTE:2n, . = n, o+ chu2+ + 2nFe2+ o
— _
X 08 0,05 x=1,05
+ Yy = T =|m =252
=m,_ +m, — =16 |y=0.6 il
my, loai ting Mg, +Mg, mMg pu ’
0,05.64 56y 24x

Vi dy 13: Cho 8,64 gam Al vao dung dich X (dugc tao thanh bgllng cach hoa tan 74,7 gam hSn hop Y gém CuCl, va
FeCls vao nudc). Keét thic phan tng, thu dugce 17,76 gam chat ran gom hai kim loai. Ti 1¢ s0 mol FeCls : CuCl; trong
hoén hop Y 1a
A 21 B. 3:2 C.31 D.5:3
(Dé thi thir THPT Quéc Gia lan 1 — S6¢ Gido Duc va Pao Tao Hung Yén, nam 2017)

Phén tich va hwong din gidi
+ Ta co:
Tinh oxi héa gidm din
A13+ F62+ Cu2+ FeS+
Al Fe Cu Fe*

Tinh khit gidm dan

= 2 kim loai thu dugc la Cu va Fe.

. Fe’ : 1 Culd| [APF
+de6phe’1n1’rng:Al+{ € oxmo }—>{ " }+{

Cu** :y mol Fe Fe™
BTE:3n,,=n_, +2n _, +2n_,,
% ‘Cu Fe“™ pu
0,32 N y y x=0,36 3
oMy =M FMe =747 =ly=012=2=2
N N y 1
135y 162,5x z=0,18

chit rin

=mg, +m, =17,76
~—

64y 562

Vi du 14: Cho hdn hop chira x mol Mg va 0,2 mol Fe vao 200 ml dung dich hdn hop Fez(SO4)3 1M va CuSO, 1M, dén
phan g hoan toan thu dugc dung dich X va 18,4 gam chat ran. Gia tri ctia x 1a
A.0,3. B. 0,2. C.0,1. D.0/4.
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Phén tich va hwong din gidi
+ My (max) = 0,2.64=12,8 gam < 18,4 gam = My, g = 5,6 gam.

+BTE: 2nMg +2nFe ot :nFe3+ +2nCuz+ = Ny, =
Hf_/

? 0,1 0,4 0,2

Vin dung:
Cau 23: Cho 9,6 gam Mg vao dung dich chira 0,2 mol Cu(NOs), va 0,3 mol Fe(NOs)s. Phan g két thuc, khoi lugng
chét rin thu duoc 1a

A. 15,6 gam. B. 11,2 gam. C. 22,4 gam. D. 12,88 gam.
Kh4 ning oxi héa: Fe’* > Cu®" > Fe*" Dot o = 0,05
BTE: 2nMg =n_. +2nCu2+ +2nFez+ o = m=m., +m_ = 15,6 gam
0.4 0.3 0.2 ? 0,2.64  0,05.56

Céu 24: Cho 2,16 gam bot Al \{éo dung dich chira I}Sn’hqp gém CuCl; 0,12 mol; FeClsz 0,06 mol. Sau khi phan ng
xay ra hoan toan thu dugc chat ran X. Khoi luong chat ran X 1a

A. 5,28 gam. B. 5,76 gam. C. 1,92 gam. D. 7,68 gam.
(Pé thi thir THPT Quéc Gia lan 1 — THPT Hiép Hoa — Bic Giang, niam 2016)

+n_, <3n,<n_, +2n_, = Cu* du, Al hét.
Fe’* Al Fe " Cu”" pu
0,06 0,08 0,06 0.12
+BTE:3n,,=n_, +2n ,  =n_, =0,09=|m. =5,76
Al Fe " Ccut pu Cu™* pu Cu
.

0,08 0.06 y
Cau 25: Cho 6,88 gam hdon hop chira Mg va Cu véi ti 1é¢ mol twong tmg 1a 1 : 5 vao dung dich chta 0,12 mol
Fe(NO3)s. Sau khi cac phan trng hoan toan thu dugc m gam kim loai. Gia tri cia m la
A.5,12. B. 3,84. C. 2,56. D. 6,96.
(Dé thi thir THPT Quéc Gia lan 1 — THPT Quang Trung — Binh Thudn, ndam 2017)
+24ny, +64n, =6,88=x=0,02.

X 5x
Mg hét, Cu du
+2ny, <n_, <2n +2n,, =9 7 . ,
Fe Fe’ chuyén hét thanh Fe™"
0,02 0,12 0,02 0,1
+BTE:n_, <2n, +2n,, =x=0,04=m_, =0,0664=
0,12 0,02 X

Cau 26: Hoa tan 5,4 gam bot Al vao 150 ml dung dich X chira Fe(NO3)s 1M va Cu(NOs); 1M. Két thuc phan tng thu
duoc m gam ran. Gia tri cia m la
A. 10,95. B. 13,20. C. 13,80. D. 15,20.
(Dé thi thir THPT Quéc Gia lan 1 — THPT Ngé Gia T — Phii Yén, nam 2017)
=0,15.

Al hét

+2n , =
3 2 Al 3 2 A, < A N
Fe™ Cu™* Fe™ ™" {chat rin gom Cu va Fe
+2n +2n

BTE : 3nAl = nFe3+ cu2t Fe2+ pu X = 0’ 075
=

) =0,15;n
3

Cu(NO;),

i 0.2 0.15 0,15 N
=13,8

m

mchfft dn mcu + mFe chit rin

0,15.64 56x
Céau 27: Nhung thanhq Fe vao 200 ml dupg diFh FeCls X (mol/lv) va CuCl; y (mol/l). Sau kh,i két thuc phan tng, lay
thanh Fe ra lau kho can thén, cin lai thay khoi lugng khong d6i so véi trude phan ting. Biét lwong Cu sinh ra bam
hoan toan vao thanh Fe. Ti l¢ x : y la:
A.3:4. B.1:7. C.2:7. D.4:5.
(Dé thi thir THPT Quéc Gia lan 1 — THPT Vinh Chdn — Phit Tho, ndm 2017)
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+ Vi mLhanh Fe tpu = mthanh Fe spu = mFe pu = 1’nCu tao thanh
BTE:2n, = noo+ 2 N o,
a 0.2x 0.2y X 2
+ = |—= ;
mFe pu = I‘nCu tao thanh y
-
56a 0,2y.64

Cau 28: Dung dich X gém CuClz 0,2M; FeCl; 0,3M; FeCl3 0,3M. Cho m gam bt Mg vao 100 ml dung dich X khudy
déu dén khi phan tmg két thuc thu duge dung dich Y. Thém dung dich KOH du vao Y dugc két tua Z. Nung Z trong
khong khi dén khoi lugng khong d6i thu dugce 5,4 gam chat ran T. Gid tri cua m la
A. 2,88. B. 0,84. C. 1,32 D. 1,44.
(Pé thi thir THPT Quéc Gia lan 3 — THPT chuyén Thdi Binh, nam 2016)
=0,03.

+n =0,03; n =0,02; n
Fe Cu Fe

BTE:2n,, =0 +2nCu2

X 0,03 0,02 y {x =0,055

=
My =My, +m =34 y=0,02

3+ 2+ 2+

L+ 2nFez+

+ =|m, =132

Fe,05

40 -
L 60.0’0%

Vi du 15: Cho mét thanh sit ¢o kh(")i’hrqng m gam vao dung dich chira 0,012 mol AgNOs va 0,02 mol Cu(NOs)z, sau
mot thoi gian khoi lugng cia thanh sat 1a (m+1,04) gam. Tinh khoi lugng cua kim loai bam trén thanh sat?
A. 2,576 gam. B. 1,296 gam. C. 0,896 gam. D. 1,936 gam.
(Pé thi thir THPT Quéc Gia lan 3 — THPT chuyén Thdi Binh, nim 2016)

Phan tich va hwéng dan gidi
* Phan tich
+ Néu kim loai co sit va mudi c6 AgNOs thi can phén tich, danh gia xem c6 phan tng cta Fe?* voi Ag* hay khong.
+O0vidu nay xuét hién cac cap oxi hoéa — khur:
Tinh oxi héa gidm din
Fe>* Cu** Fe* Ag®
Fe Cu Fe* Ag

Tinh khif gidm din

= Thi ty khit ion kim loai 1a :

eTHI:N&u 2n, <n__ thi eTH2:N€&u 2n, >n__ thi
e Ag ¢ Ag*
Ne nhudng min Ne nhudng min
Ag+ Fe Ag, Ag+ Fe2* Ag Ag+ Fe Ag, Cu2+ Fe Cu

+ Duya vao sd liéu ta théy: Néu chét ran chi co Ag thi

Ny ey = 0,012

m =1,296

Ag max
N N =Am_ =1,072<1,4
0012 o4 {m _0.224 max

Npo e = Fe min
=> Cha't rdn con c6 cd Cu. Vy xay ra trudng hop 2.
+ Sau khi xtr 1y cac thong tin, ta giai nhu sau:
* Huéng din gidi

BTE:2n =n_ ,+2n

Fe pu Ag* cu?t pu

x 0,012 N {X =0,016
+ A
mthanh Fe tang = mAg tao thanh + mCu tao thanh - mFe put = 1, 04 y = 0, 01
0.012.108 64y 56x

M o i vao s re = 0:012.108+0,01.64 =[1,936 gam

Vi du 16: Cho 0,42 gam hon hop bot Fe va Al vao 250 ml dung dich AgNOs 0,12M. Sau khi cac phan tmg xdy ra hoan
toan, thu dugc dung dich X va 3,333 gam chat ran. Khoi luong Fe trong hdn hgp ban dau 1a

A. 0,123 gam. B. 0,150 gam. C. 0,177 gam. D. 0,168 gam.
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Phén tich va hwong din gidi

Al (g
+ { } +AgNO, ——chat ran+dd X

Fe 0,03 mol 3,33 gam
0,42 gam
kim loai du
:>nA max:0’03:>mA max:3’24<3’333:> .
: : Ag" pu hét
3, +2ng =n . =0,03
g
+ (%) y N x =0,009
kim loai ting = mAg - nAl - nFe pu = 3,333 — 0,42 y= 0,0015
0,03.108  27x S6y

S et = 0:42—0,009.24 =(0,177 gam

e O hé (*) n€u y =0 thi c6 nghia 12 chi ¢6 Fe Al phan @ng.
Vi du 17: Hoa tan mot hdn hop gém bot kim loai c6 chira 5,6 gam Fe va 6,4 gam Cu vao 350 ml dung dich AgNOs
2M. Sau khi phén tng xay ra hoan toan, khoi lugng chat ran thu duogc la

A. 75,6 gam. B. 43,2 gam. C. 54,0 gam. D. 21,6 gam.

Phan tich va hwéng dan gidi

n, =0,In, =0,1;n =0,7.

AgNO;
Ay . +
+ Ta thay:3n_ +2n, < N, no, = Ag" du.
—_— —_—
Ne nhudng max Ne nhin max

+ BTE: n,, =3n, +2n,, =0,5= m,, =54 gam

Vi du 18: Cho hdn hop bot gom 2,7 gam Al va 5,6 gam Fe vao 550 ml dung dich AgNOs IM. Sau khi cac phan tung
xday ra hoan toan, thu dugc m gam chat ran. Gia tri cia m la
A. 54, B. 32,4. C. 648. D.59,4.
(Pé thi thir THPT Quéc Gia lan 1 — THPT Kim Lién — Ha Néi, nam 2016)

Phan tich va hwéng dan gidi
n, =0,1;n, =0,1;n =0,55.

AgNO;,

+3n, +2n,_<n <3n,, +3n,, = AgNO, hét; dd spu chita Fe*, Fe™, Al*".
—_—

—_—

n N . n N
e nhudng min D¢ nhan max e nhudng max

+Chat rin la Ag;n,, =0,55=|m, =59,4 gam

AgNO4

Vin dung:
Cau 29: Cho 2,24 gam Fe vao 200 ml dung dich Cu(NOs). 0,1M va AgNOs 0,1M khudy déu dung dich cho dén khi
phan g hoan toan thu dugc m gam chét rén. Gia tri ctia m 1a
A.4,0. B. 1,232. C. 8,04. D. 12,32.
(Dé thi thir THPT Quéc Gia lan 1 — THPT Phan Chu Trinh — Binh Thudn, nam 2017)

n, = 0,04; n =0,02; n =0,02.

Cu(NO3y), AgNO4

+2n_>n _+2n , = Cu’", Ag" hét, Fe du.
Fe Ag* Cut

BTE:2n, .=n__ +2n_,
e + cu2t

pu

A,
¢ ! x =0,03
X 0,02 0,02 =

=4

mchz‘fl o mAg + 1’nCu + mFe du

0,02.108  0,02.64  56(0,04-x)
Cau 30: Cho hdn hop bot gdbm 5,4 gam Al va 11,2 gam Fe vao 800 ml dung dich AgNOs 1M. Sau khi cac phan tng
xay ra hoan toan thu dugc m gam chat ran. Gia tri cia m la
A. 100,0. B. 97,00. C. 98,00. D. 92,00.
(Dé thi thir THPT Quéc Gia lan 1 — THPT Lé Loi — Thanh Héa, niam 2016)

chit rén
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= Cha't rin gbm Ag va Fe du.

3n,, < v, < 3n, +2n

. {nA1 =0,2;n,, =0,2n,,, =08

BTE: 3n,, +2nFeer =100, =0,8

0,2 X
+ =
mchﬁ'lre'in = mAg + mFe du mché(tra“in =92

0,8.108  56(0,2—x)

=0,1

nFe pu

Cau 31: Cho 5,5 gam hdn hop bot Al va Fe (trong d6 s6 mol cia Al gap doi s mol cta Fe) vao 300 ml dung dich
AgNO3 1M. Khuéy ki cho phan tig xay ra hoan toan thu dugc m gam chit ran. Gia tri cia m 1a
A. 33,95 B. 39,35 C. 35,39 D. 35,2

(Pé thi thir THPT Quéc Gia lan 2 — THPT Ly Thdi Té — Bac Ninh, nam 2016)
N 27n,, +56n, =5,5:> n, =0,1
=2n n, =0,05
Al phén Gng vira hét v6i AgNO,
+ Ta thay: 3n, =n, ., = R
£ chat ran gom Ag va Fe du

+m, . . =0,3.108+0,05.56=[352]

Cau 32: Cho 10,8 gam hdn hop X gom Mg va Fe phan tmg vo1 500 ml dung dich AgNO3 0,8M. Sau khi phan ing xay
ra hoan toan thu dugc dung dich Y va 46 gam chat ran. Phan tram khoi luong ctia Fe trong hon hop X 1a

A. 25,93%. B. 22,32%. C. 51,85%. D. 77,78%.
M .
+ { g} + AgNO, — > chdt rén +ddY
Fe 0,4 mol 46 gam
10,8 gam
=n,, . =04=m, =04.108=43,2<46= AgNO, hét; kim loai du.
BTE:2ny, +2n,  =n N ov0, =0,4
x y {x =0,1
+ =
1leim loai ting = mAg _mMg _mFe pu :46_10’8 y :0’1
0,4.108 24x 56y
= %m,,,, = % =(77,78%

Cau 33: Cho 1,152 gam hdn hop Fe, Mg tac dung véi dung dich AgNOs du. Sau phan tmg thu duoc 8,208 gam kim

loai. Vay phan tram khdi lugng ctia Mg trong hdn hop dau 1a
A. 72,92%. B. 62,50%. C. 41,667%. D. 63,542%.
(Pé thi thir THPT Quéc Gia lan 3 — THPT chuyén Thai Binh, nam 2016)

n, =22% _0 076,
A 108
+ Mg AgNO3 du Mg(NO3)2 +A \L
Fe Fe(NO,),
BTE:2n, +3n_ =n, =0,076 =
+ Me TR The =0 4L667%
m o o=24n, +56n, =1,152 y=0,012 d

Céu 34: Cho 9,6 gam hdn hgp kim loai Mg va Fe vao dung dich H>304 du, thay thoat ra 6,72 lit H, (dktc). Mt khac,
khi cho 9,6 gam hén hop trén vao 500 ml dung dich AgNOj3 1,5M dén phan tmg hoan toan thu dwoc m gam chat ran.

Giatriciam la
A. 72,9 gam. B. 48,6 gam. C. 81 gam. D. 56,7 gam.

(Dé thi thir THPT Quéc Gia lan 2 — THPT Hdu Léc — Thanh Héa, niam 2016)
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hdn hop M
n_. =0,075
Fe

m =24n, +56n, =9,6 n,, =0,225
g e Mg
BTE: n,, +ng = n, = 0,3

M Mg(NO
von, 43 <n_. = M8l AgNO, o MENOL Loy
_vﬁi — 75 |Fe Fe(NO,),
B 0,75

+n,, =2nMg +3n, =0,675= m,, =72,9

Cau 35: Chia 14,8 gam hén hop X gém Fe va Cu thanh 2 phan bé{lg nhau. Phan 1 tac dung véi dung dich H,SO,
loang du, két thic phan tng thu dugc 1,68 it khi Hz (dktc). Cho phan 2 vao 350 ml dung dich AgNOs 1M, sau khi
phan ung xay ra hoan toan sinh ra m gam kim loai. Gia tri cia m la

A.378. B. 27,0. C.35,1. D. 21,6.
(Dé thi thir THPT Quéc Gia lan 2 — THPT chuyén Phan Béi Chéu, nam 2016)
¢ GPI:BTE:n, =n, =0,075=n,, =¥£75'56=0,05
e P2: 2n., +3n, < N no, = AgNO, du.

0325 035

=n,, =2n,, +3n, =0,325= m,, =35,1

Cau 36: Cho 2,8 gam bt sit vao 200 ml dung dich gdm AgNO3 0,6M va Cu(NOs), 0,15M; khi céc phan tmg xdy ra
hoan toan thu dugc m gam chat ran X. Gié tri cuia m la
A.1,92. B. 3,20. C. 10,80. D. 12,96.
(Dé thi thir THPT Quéc Gia lan 1 — THPT Tuy Phong — Binh Thudn, niam 2017)

+n_, =0,05n ., =0,12;n , =0,15.0,2=0,03.
Fe A C

+

g u2+

Ag" chuyén hét thanh Ag
+2n, <n . <3n, = {Fe chuyén thanh Fe’*, Fe**
€ Ag c
Cu** chua phan ng

—n, =n_,=0,12=\m, =12,96
g AgJr Ag

Cau 37: Cho hon hgp X chita 2,4 gam Mg va 10,64 gam Fe vao dung dich Y chira 0,2 mol Cu(NOs), va 0,3 mol
AgNOa. Sau khi phan ing x4y ra hoan toan thu dugc dung dich Z va m gam kim loai. Gia tri cia m la
A. 32,24, B. 31,36. C. 45,2 D. 41,36.
(Dé thi thir THPT Quéc Gia lan 2 — THPT Dién Chdu — Nghé An, ndam 2016)
+ Thit ty cdc cap oxi héa—khi:
Tinh oxi héa gidm din
Mg2+ Fe2+ Cu2+ Fe3+ Ag+
Mg Fe Cu Fe™ Ag

Tinh khi gidm dan

- Thit ty khir: Ag™ > Cu®*
Th tu oxi héa: Mg > Fe > Cu > Fe”

+ Ta thay: ono, < 2nMg +2n, < Nyono, T 2nCu(N0%)2
- 2 —_— Z - 29
0.3 0.1 0.19 0.3 0,2

. {dd thu dugc c6 Cu>* du, Mg>*, Fe?*

Ag" hét
+ BTE: 2nMg +2nFe =1 n0, + 2nCu(Noz)2 X 0,14
—_— - « i J
0.1 0,19 0,3 x

Mot e = My + My, = 0,14.64+0,3.108 = 41,36 gam

 Néu2n,, +2n, <n,,, thi Cu’" khong bi khi.

[
0,1 0,19 0.3
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Cau 38: Cho 6,72 gam b0t Fe tac dung v&i 384 ml dung dich AgNOs 1M sau khi phan tng két thuc thu dugc dung
dich X va m gam chat ran. Dung dich X tac dung dugc véi toi da bao nhiéu gam bdt Cu?
A. 7,680 gam. B. 6,144 gam. C. 9,600 gam. D. 4,608 gam.
(Dé thi thir THPT Quéc Gia lan 1 — THPT Yén Pinh 1 — Thanh Héa, nam 2016)

e Cich 1: Tinh theo phan tGng:
Vi3n, <n, = AgNO, du, Fe chuyén thanh Fe*'.
Fe +3AgNO, ——Fe(NO,), +3Ag{
mol: 0,12 0,36 — 0,12
Dung dich X chita 0,12 mol Fe(NO,), va 0,024 mol Ag.
Cu + 2AgNO,——Cu(NO,), +2Ag
mol: 0,012 « 0,024
Cu + 2Fe(NO,),——>Cu(NO,), +2Fe(NO,),
mol: 0,06 « 0,12
=0,072=|m =4,608

Cu max

=n

Cu max

e Cdch 2: Dya vao ban chat phdn tng va 4p dung BTE
+ Ban chat phan ng 1a:
{Fe: 0,12 mol

}+ AgNO, ——>
Cu

0,384 mol

Fe(NO.,), : 0,12 mol
(NO,), +Agd
Cu(NO,),

+BTE:2n, +2n,, = Nyono, = Doy = 0,072 = |m, =4,608

® Mirc dp vin dung cao
Vi du 19: Liy m gam Mg tac dung v6i 500ml dung dich AgNO3 0,2M va Fe(NOs)s 2M. Két thac phan tmg thu dugc
(m+4) gam kim loai. Goi a la tong cac gia tri m thda man bai toan trén, gia tri ciia a 1a?
A.73. B. 25,3. C.18,5. D. 24,8.
(Pé thi thir THPT Quéc Gia lan 1 — THPT Quynh Liwu 1 — Nghé An, nam 2016)

Phan tich va hwéng dan gidi

e TH1: Chit rdn chi c6 Ag

BTE:2n,, =n _ +n
Mg Ag+ Fe3+ pu X = 6,8 ) N
X o T 24 Thoa man
, Yo N 68
_ _ — m, =0,
mkim loai ting mAg mMg =4 y=— <n =1 Mg
15 Fe’* bd
108.0,1  24x
e TH2: Chat rin c6 Ag va Fe
BTE:2n,, = n, .0+ 2nFez+ o o
x o1 ) — x=0,75 Thoa man
, Yo N 8
— _ — = m =
kim loai ting - ElAg + ElFe mMg - 4 y 092 Mg
108.0,1 36y ux

—a=18+6,8=[24,8]

Vidu 20: Cho m gam bt Cu vao 400 rql dung dich AgNO3 0,2M, sau mot thoi gian phan tng thu duoc 7 gam hon
hop ran X va dung dich Y. Loc tach X, r6i thém 3,9 gam bt Zn vao dung dich Y, sau khi phan ung xdy ra hoan toan
thu dugc 6,14 gam chat ran va dung dich T. Gia tri clam la
A. 3,20. B. 6,40. C. 3,84. D. 5,76.
(Pé thi thir THPT Quoc Gia lan 2 — THPT chuyén Quoc Hoc Hué, nam 2016)

Phan tich va hwéng din gidi
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. TNI: Cu+AgNO, ——chdt rin X +dd Y
TN2:Zn++dd Y——>chat rin+dd T

=>bdn chat phdn tng Ia :

C hén hop| [Zn(NO
{zu} +{AgN03:0,08}—>{ on -p}+{ n 3)2}
n - 7

kim loai
13,6 gam
(m+3,9) gam (7+6,14) gam dd T
T chi chita Zn(NO,),
n

Tinh khit: Zn > Cu
"l2n, =0,12>n__=0,08"
n NO

3 Zn(NOy),

% =0,04 < 7,56 gam

+ BTKL: (m+3,9)+13,6 =(7+6,14)+ 7,56 = [m = 3,2

Vi du 21: Cho m gam hon hop A gérp Fe va Zn vao 200 ml dung dich chira AgNO3 0,18M va Cu(NOs). 0,12M, sau
mot thoi gian thu dugc 4,21 gam chat ran X yé (}ung dich Y. Cho 1,92 gam bt Mg vao dung dich Y, sau khi phan
ung x4y ra hoan toan, thu dugc 4,826 gam chat ran Z va dung dich T. Gia tri ciam 1a

A. 3,124, B. 2,648. C. 2,700. D. 3,280.
(Dé thi thir THPT Quéc Gia lan 1 — THPT Ngé Gia Ty — Ddk Lak, nam 2017)

Phan tich va hwéng din gidi

+ Ban chat phan tng:

Fe, Zn AgNO, : 0,036 chit rin
+ —> +dd T
Mg: 0,08 mol Cu(NO,), : 0,024

(m+1,92) gam 10,632 gam (4,21+4,826) gam

T chi chita Mg(NO,),

)

Tinh khir: Mg > Zn > Fe
+ = n_
2ny, =0,16>n_ _=0,084 —0= 20,042 6,216 gam

3 Mg(NOy),

+BTKL : (m+1,92)+10,632 = (4,21+4,826) +6,216 = [m =2,7]

Vin dung:
Cau 39: Cho m gam bot Fe vao 200 ml dung dich chita hai mudi AgNOz 0,15M va Cu(NO3), 0,1M, sau mét thoi gian

thu duoc 3,84 gam hon hop kim loai va dung dich X. Cho 3,25 gam bdt Zn vao dung dich X, sau khi phan tng xay ra
hoan toan, thu dugc 3,895 gam hon hop kim loai va dung dich Y. Gia tri cia m la

A. 0,560. B. 2,240. C. 2,800. D. 1,435.
(Dé thi minh hoa ky thi THPT Quéc Gia, nam 2015)

+ Ban chat phan tng:

+ 2+
Ag L IFel  im loai+ dd Y12
Cu** Zn yeen

+2n, >n,_, +2n_, =Y chi ¢6 Zn’":0,035 mol.
n Ag Cu

0,05 0,03 0,02

+BTKL: m(Ag*,Cuz*) + mZn + mFe = mkim loai + m2n2+ =
-—

3,25 =7 ¥
4,52 2529 m=: 3,84+3,895 2,275

Cau 40: Cho m gam bot Fe vao 200 ml dung dich gém Pb(NOs), 0,05M, AgNO; 0,10M va Cu(NOs), 0,1M, sau mot
thoi gian thu duge 3,84 gam hon hop kim loai va dung dich X. Cho 3,25 gam Zn vao dung dich X, sau phan ng xay
ra hoan toan, thu dugc 3,895 gam hon hgp kim loai va dung dich Y. Gia tri cia m 1a
A. 1,428. B. 2,242. C. 2,856. D. 1,575.
(Dé thi thir THPT Quéc Gia lan 2 — THPT chuyén KHTN Ha Ngi, nam 2016)
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+ Ban chat phan tng:
AgNO, : 0,02 ) o
F ‘ hén ho n
L +lcuNo,), 10,02 ——] N PLL (NO,),
Zn ; kim loai
Pb(NO,), : 0,01

10,47 gam

(m+3,25) gam (3,84+3,895) gam ddy

{Tinh khtr: Zn > Fe Y chi chita Zn(NO,),
+ n

— = = N
2n, =0,1 >n =0,08 % 0,04 < 7,56 gam

3 Nz.noy), = )

+ BTKL: (m+3,25)+10,47 =(3,84 +3,895) + 7,56 = |m =1,575

Céau 41: Chom gam bot Fe vao 100 ml dung dich chtra hai mudi AgNO3 0,2M va Cu(NO3); 0,15M, sau mét thoi gian
thu dugc 2,16 gam hon hop kim loai va dung dich X. Cho 4,875 gam b6t Zn vao dungdich X sau khi phan ng xay ra
hoan toan, thu dugc 5,45 gam hon hgp kim loai va dung dich Y. Gi4 tri cia m 1a
A. 2,24, B. 4,48. C.1,24. D. 11,2
(Pé thi thir THPT Quéc Gia lan 1 — THPT LY Tw Trong — Nam Pinh, nim 2016)

+ Ban chat phan tng:
Fe AgNO, : 0,02 hdn hgp Zn(NO,),
+ — + :
Zn Cu(NO,), : 0,015 kim loai

(m+4,875) gam 6,22 gam (2,16+5,45) gam ddy

Y chi chita Zn(NO,),

= -
2n,, =0,15>n  _=0,05 %~ 0,025 < 4,725 gam

3 Nz.n0y), = 5

Tinh kht: Zn > Fe
+ n

+ BTKL : (m +4,875)+ 6,22 = (2,16 + 5,45) + 4,725 =

Vi dyu 22: Cho m gam Mg vao dung dich chtra 0,05 mol AgNOs va 0,125 mol Cu(NOs)2, sau mét thoi gian thu duoc
9,72 gam ket tua va dung dich X chira 2 mu6i. Tach lay ket tua, thém tiép 4,2 gam bt sat vao dung dich X, sau khi cac
phan rng hoan toan, thu dugc 4,68 gam két tia. Gia tri cia m la
A. 2,16. B. 2,40. C. 2,64. D. 2,32.
(Pé thi thir THPT Quéc Gia lan 1- THPT S¢ GD va PT Qudng Nam, nim 2016)

Phan tich va hwéng dan gidi

+ So @6 phan tng:
Mg + Ag": 0,05 mol neoon | Ag, Cu N Mg”" : x mol )
Cu**: 0,125 mol Mg du Cu”* : y mol
9,72 gam dd X

Mg** : 1 00 . Mg**
Fe +{ g -Xmo }—>Hl°“’ chat rén—i—{ g2 }(2)
Fe™*

2+, -
Cu™ : y mol pyryo

4,2 gam

4,68-4,2

+ 0(2):y:nCulaolh€mh:nFepu'_ 8 :0’06:>X:O,09

BTDT & (1): 2x +2y =0,05+0,125.2

= My e = 9:72+(0,09.24 +0,06.64) — (0,05.108 +0,125.64) =

Vin dung:
Cau 42: Cho m gam Mg vao dung dich chira 0,1 mol AgNOs va 0,25 mol Cu(NOs)z, sau mét thoi gian thu duge 19,44
gam keét tia va dung dich X chira 2 muodi. Tach lay ket tua, thém tiép 8,4 gam bot sat vao dung dich X, sau khi cac
phan ung hoan toan, thu dugc 9,36 gam ket thia. Gia tri cia m la
A.48. B. 4,32. C. 4,64. D. 5,28.
(Pé thi thir THPT Quéc Gia lan 2 — THPT Nguyén Thdi Hoc — Khanh Hoa, nam 2016)
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+ So @6 phan tng:
Mg+{Ag+ 10,1 mol } H<100% {Ag, Cu}+{Mg2+ T mol} o

Cu**: 0,25 mol Mg du Cu** : y mol
19,44 gam T
Mg** : 1 006 o Mg*
Fe + gz XMOM _ mo00% it rdin + gz (2)
8,4 gam Cu N . y mOI 9,36 gam Fe :
) 9,36-8,4
+ O(2):y:ncu1aoth§mh:nl:eplr: 8 :0’12:>x:0’18

BTPT & (1): 2x+2y =0,1+0,25.2

e b ato = 19,44 +(0,18.24 +0,12.64) — (0,1.108 +0,25.64) =

Cau 43: Cho m gam Mg vao dung dich X gém 0,03 mol Zn(NO3), va 0,05 mol Cu(NOs)z, sau mét thoi gian thu duge
5,25 gam kim loai va dung dich Y. Cho dung dich NaOH vao Y, khoi lugng két tia 16n nhat thu dugc 1a 6,67 gam. Gia
tri cuam la

A. 2,86. B. 4,05. C. 3,60. D. 2,02.
(Dé thi THPT Quéc Gia, nam 2016)

= m

BTPT choddspu:n_, =n___ =0,16
Na NO,

+ . _
BTKL: mMg + mCu(N07 )y + mZn(NOW )y T Myon = My, loai T g, + mNaNoz
_ —_— T e h

? 9,4 5,67 6.4 5.25 6.67 13,6

= |m =4,05 gam

Cau 44: Hdn hop X gém 0,15 mol Mg va 0,1 mol Fe cho vao 500 ml dung dich Y gdm AgNO3 va Cu(NOs),. Sau khi
phéan rng xay ra hoan toan, thu dugc 20 gam cht rdn Z va dung dich E. Cho dung dich NaOH du vao dung dich E, loc
két tia va nung ngoai khong khi dén khdi luong khong d6i, thu dugc 8,4 gam hdn hop 2 oxit. Nong d6 mol/l cua
AgNO; va Cu(NOs); lan luot 1a

A.0,12Mva 0,36M.  B. 0,24M va 0,6M. C. 0,24M va 0,5M. D. 0,12M va 0,3M.

+ Hai oxit la MgO, Fe, 0, = Z gdm Ag, Cu va c6 thé c6 Fe du.

BT E:2n,, +2 ) +
nMg Np, pu nCL12+ nAng
0.15 x y 2 2x—2y-z2=-0,3
+ mOXit = 40nMgO +160nF6203 = 874 —=>49X :0703
0.5 Tose 56x —64y —108z = 14,4
m, =64nCL12+ +108nAng +56ng, 4, =20
y VA 0,1—)(
x=0,03 |[agN0,]1=2% _[0.2m
’ [ANO; =755 =10
=y=0,15= ’o

15:

0,5
Cau 45: Cho 3,72 gam hdn hop gdm Mg va Al vao dung dich M chira AgNO3 va Cu(NOs)2. Sau khi két thuc phan
g, thu dugc dung dich X va 20,0 gam ran Y. Cho dung dich NaOH du vao X, thay lugng NaOH phan tng la 18,4
gam. Loc lay ket tua nung ngoai khong khi dén khoi lugng khong doi thu duge 7,6 gam hdn hop gom hai oxit. Ti 1&
ndéng do mol cua AgNO3; va Cu(NOs3), trong dung dich M 1a

A 4:5. B.2:3. C.1:1L D.1:3.
(Pé thi thir THPT Quéc Gia lan 1 — THPT Chu Vin An — Quang Tri, nam 2017)

z=0,06 [CU(NO3 )2] =
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+ So @6 phan tGng:

AI(NO,), : x mol
M Cu(NO,), : a mol 33 Ao
{ g}+{ (NO,), }—) Mg(NO,), : y mol +{ 8

Al | | AgNO;,:b mol Cud
— Cu(NO,), : z mol -
3,72 gam Y, 20 gam

X

onpemax | CU(OH) o |CuO:z mol
= (()),]:6me1 ’ _—>{ }
Mg(OH)2

AI(NO,), : x mol

Mg(NO,), : y mol

Cu(NO,), : z mol
X

=27x+24y=3,72 x = 0,04

MgO: y mol

7,6 gam

Mg, a1
+<n =4x+2y+22=0,46=y=0,11

NaOH pu max
=40y+80Z:7,6 Z:0,04

M40, Me0)

{m(Ag’Cu) =64(a—2z)+108b =20 {320,15

o | o

(NN

+ nN _:23,+b=3X+2y+2Z=0,42:> b=0,12:>

O;

Cau 46: Cho m gam bot sét vao dung dich X chira AgNO3 va Cu(NOs), dén khi cac phan tmg két thic thu dugc chét
ran Y va dung dich Z. Chq dung dich Z tac dung hét voi dung dich NaQH dq, thu duoc a gam két tia T gérp hai
hidroxit kim loai. Nung T d€n khoi lugng khong d6i thu dugc b gam chat ran. Bi€u thuc lién hé gitra m, a, b ¢6 thé la
A. m = 8,225b — 7a. B. m=8,575b — 7a. C.m=8,4-3a. D. m=9b-6,5a.
(Pé thi thir THPT Quéc Gia lan 2 — THPT chuyén Pai hoc Vinh, nam 2016)
+ T 1a 2 hidroxit cia Fe va Cu

Ag' A Cu*'
e Trudng hgp 1: Fe + {ng+}—){ g}+ {Fu%}
u c

Fe(OH ~_(FeO
:Tlé{ ( )2};chﬁtrénlé{ ©2 *}

Cu(OH), CuO
n =n_ = m m
O 56 Mo, T og 160m . 56a—90m
+ 90m = ' = +80. =
a—g 0 = 56a—90m 2.56 56.98

Newon), = 08 cuo 56.98
:@+40—m=b:>m=8,575b—7a

98 343

A + C 2+

e Trudng hgp 2: Fe+ g —Ag+ oL khong théa man.
Cu2+ Fe3+

I1. Tim kim loai

® Mirc dp vin dung

Vi du 1: Nhing mot thanh graphit dugc phu mot 16p kim loai hoa tri (II) vao dung dich CuSO4 du. Sau phan tng khéi
luong cua thanh graphit giam di 0,24 gam. Ciing thanh graphit ndy néu dugc nhing vao dung dich AgNOs du thi khi
phan ing xong thay khoi lugng thanh graphit tang 1€n 0,52 gam. Kim loai hoa tri (II) 1a kim loai nao sau day ?

A. Phb. B. Cd. C. Al D. Sn.

Phan tich va hwéng dan gidi
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+ Kim loai héa tri 2 1a M.
e C4ch 1: Tinh theo phan @ng
TN1: M +CuSO, ——MSO, +Cu{

mol : X — X
TN2: M +2AgNO, ——>M(NO,), +2Ag ¥
mol : X - 2X

TN2: Am =108.2x —Mx =0,52 Mx =0,56
e Cdch 2: St dung bao toan electron

{TNI tBTE =1, 0 yam =y o =X N {TNI : Am = Mx — 64x = 0,24

TNI: Am = Mx — 64x = 0,24 — 0,005
:{ m=x=oex =0 :{X T L IM =112 (Cd)

+
TN2:BTE = N o thanh = 2n, =2x TN2: Am =108.2x —Mx =0,52

0,005
— X7V L IM =112 (Cd)
Mx = 0,56

Vi dy 2: Nhing thanh Mg vao dung dich chtra 0,1 mol mudi sunfat trung hoa cia mét kim loai R, sau phan tmg hoan
toan lay thanh Mg ra thay khoi lugng thanh Mg tang 4,0 gam. S0 mudi cta kim loai R thoa man la
Al B. 0. C.3. D. 2.
(Dé thi thir THPT Quéc Gia lan 1- THPT S¢ GD va PT Quang Ninh, ndm 2016)

Phan tich va hwéng dan gidi
+ Gia st R ¢6 héa tri n.
+ Phuong trinh phén dng:
nMg + R,(SO,) ——>nMgSO, +2R
mol: 0,In « 0,1 — 0,2
My e = 0:2R—24.0,In=4=>R~12n =20
= n=3; R=56 (Fe). Vay chi ¢6 1 mudi thda man.

® Mirc dj vdn dung cao

Vi dy 3: Cho 1 gam kim loai R vao 200ml dung dich AgNOs 0,25M dén khi phan tmg hoan toan thu dugc dung dich
khong chira ion Ag* va c6 khoi lugng giam so véi khoi lugng ctia dung dich AgNO3 ban dau 1a 4,4 gam. Kim loai R
1a?
A. Cu. B. Ca. C.Zn. D. Fe.
(Pé thi thir THPT Quéc Gia lan 1 — S6 Gido duc va Dao tao Nam Dinh, ndm 2016)

Phén tich va hwong din gidi
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e Trudng hgp 1: R (héa tri n) phdn dng tryc ti€p véi AgNO,
+ Phuong trinh phén dng:
R + nAgNO,——R(NO,) +nAg
0,05
n

<~ 0,05 - 0,05

mol :

0,05R _
n

4,4

+ My, =m,, —m =0,05.108 -

:>E:20:> loai.
n

e Truong hgp 2: R 1a Ca.

Ca+H,0——>Ca(OH), + H, T

mol: 0,025 - 0,025 - 0,025
Ca(OH), + 2AgNO, ——Ca(NO,), +2AgOH |

mol: 0,025 « 0,05 - 0,05
2AgOH——Ag,0{ +H,0

mol : 0,05 — 0,025

m +mHz -m., =0,025.232+0,025.2 -1=4,85 gam : loai

My giam = Mag,0

+ Vay R Ia Fe. That vay:

20, <Ny, <30, = Fe tan hét, Ag’ chuyén hét thanh Ag
= mdd gidm = mAg - mFe = 0,05 108 — 1 = 4’4 gam.
Vin dung:

Cau 1: Nhung thanh kim loai M ho4 tri 2 vao dung dich CuSOu, sau mdt thoi gian ldy thanh kim loai ra thay khoi
luong giam 0,05%. Mat khac nhung thanh kim loai trén vao dung dich Pb(NOs3)2, sau mdt thoi gian thay khoi lugng
tang 7,1%. Xac dinh M, biét rang s6 mol CuSO4Vva Pb(NOs), tham gia ¢ 2 truong hop nhu nhau.
A. Al B. Zn. C. Mg. D. Fe.
+ Khéi lugng thanh kim loai 1a m.
TNI: BTE = HM pu = nCu tao thanh =X . TNI1: Am =Mx —64x = 0,0S%m
TN2:BTE =n = Npy o tann = X TN2: Am =207x —Mx =7,1%m

M pu

Mx-64x  0,05%m M-64 0,05
= == = =——=|M=65(Z
TEVEET

207x-Mx  7,1%m
Céu 2: Cho 2,16 gam kim loai R (hoa tri khong d6i) vao coc dung 250 gam dung dich Cu(NO3)% 3,76% mau xanh dén
khi cac phan rng xay ra hoan toan, loc bé phan khong tan, thu dugc dung dich khong mau cé khoi lugng 247,152 gam.
Kim loai R 1a
A. Mg. B. Ca. C. Al D. Na.
(Pé thi thir THPT Quéc Gia lan 1 — THPT Tién Du — Bdc Ninh, ndam 2016)
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e Trudng hgp 1: R phan ng tryc ti€p véi Cu(NO,),.
~250.3,76%

Cu(NO3), 188

+ Dung dich sau phan ¢ng khong mau, ching t6 Cu** da hét.

+n =0,05 mol.

+ Phuong trinh phan tng:
2R +nCu(NO,), —>2R(NO,) +nCu
0,1

n

=0,05.64 - 0.IR

dd gidm
& n

<« 0,05 - 0,05

mol :

+ m

e Truong hdp 2: R phédn tng v6i H,0
2R +2nH,0——2R(OH), +nH, T

2,16 1,08n
mol: — - —
R R
2R(OH)_ +nCu(NO,), —>nCu(OH), 4 +2R(NO,)_
mol : 0.1 0,05 - 0,05
n
Sy =my o, +m, —m, =0,05.98+ 21605 16=2,848
R
=—=20=n=2;|R=40(Ca
:

Cau 3: Lic 13,14 gam Cu véi 250 ml dung dich AgNOz 0,6M mot thoi gian,‘ thu ’duqc 22,56 gam chit rin X va dung
dich Y. Nhung thanh kim loai M néng 15,45 gam vao dung dich Y khudy d€u dén khi phan ing hoan toan thu duoc

=250-247,152=2,848 = R_ 3,52 (loai).
n

dung dich chi chira mot mudi duy nhét va 17,355 gam chat ran Z. Kim loai M 1a

A. Zn. B. Pb. C. Mg.

+ Ban chat phan tng:

{Cu} +{Ag+}—){0h€{t I‘érl}_{_Mn+

D. Fe.
(Pé thi thir THPT Quéc Gia lan 1 — THPT Hiép Hoa — Bic Giang, niam 2016)

M 7 X,Z < mol
0,15 mol
28,59 gam 39,915 gam
BTKL:xM =0,15.108 +28,59-39,915=4,875 M n=2
+ =—=325=>
BTPT: xn=0,15 n M =65 (Zn)
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