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CHUYEN PE BAO TOAN ELECTRON

' CHUONG | ) .
Noi dung dinh luat va CAC DANG TOAN CO' BAN
% B R

Dang 1:

Bai toan: Cho mot kim loai (hodc hén hop cac kim loai) tic dung véi dung dich acid khong cé tinh oxy
hoa manh nhu dung dich acid HCI, HBr, H>SOa lodng, ...

Giap dang nay cac em can luu Y nhimg van dé sau déy:

- Khi cho mdt Kim loai hodc hdn hop Kim loai tdc dung v&i hdn hop axit HCI, H2SO4 lodng hozc hon hop
cac a xit lodng (H* dong vai tro 1a chat oxy hoa) thi tao ra mudi c6 sb oxy héa thap va giai phong Ha.
2M +2nH" —2M™ +nH, T

- Chi nhimg kim loai dimg truéc Hz trong day hoat dong hoa hoc moi tac dung voi ion H* Nhu
vay ta thay kim logi nhwong di n.e va Hidré thu vé 2 .e

Cong thirc 1: Lién hé giita sé mol kim loai va s6 mol khi Hz
2. I‘]H2 = N . Nkim loai

Hoac 2.n, =ninmi+nz.nmz+....
(d6i v6i hén hop kim loai)
Trong do n :hoa tri kKim loai
Cong thirc 2: Tinh khoi lvgng muoi trong dung dich

Mmuéi = Mkim loai + Mgécacia (M m.,m

soz ' Tcm' B T )
Trong d6, s6 mol gdc acid duoc cho bdi cong thirc:
Ngéc acia = Y etrao adi - dién tich ciia gbe acid
o Vo1 H>SO4: Mmuéi = Mkim loai T 96. ny

o Voi HCI: Mmuéi = Mkim loai + 71. n
e Voi HBr: Mmuéi = Mkim loai + 160. n,

Vi du 1: Hoa tan 7,8g hon hop bot Al va Mg trong dung dich HCI du. Sau phan tng khi luong dung dich axit
tang thém 7,0g. Khdi lugng nhém va magie trong hdn hop dau la:
A.2,7gvalz2g B. 5,49 va 2,4g C. 5,89 va 3,69 D. 1,29 va 2,49
Ap dung dinh luat bao toan khdi luong ta c6 :mu2 = 7,8-7,0 =0,8 gam
Mit khac theo cong thirc 1 va theo dé ta c6 hé phuong trinh:
(Khi tham gia phan img nhom nhuong 3 e, magie nhuong 2 e va Hp thu vé 2 e)
3.nal+ 2.nmg =2.nH2=2.0.8/2 (1)
27.na1 +24.nmg =7,8 (2)
Giai phuong trinh (1), (2) ta ¢6 nai =0.2 mol va nmg = 0.1 mol
Tur d6 ta tinh dugc ma) =27.0,2 =5,4 gam va myg=24.0,1 =2,4 gam chon dap an B

- Vidu 2: Cho 15,8 gam KMnOy tac dung véi dung dich HCI dam dic. Thé tich khi clo thu dugc ¢ diéu kién tiéu
chuan la:
A. 5,6 lit. B. 0,56 lit. C. 0,28 lit. D. 2,8 lit.



Theo cong thirc 1 ta c6 :Mn*” nhuwong 5 e (Mn*?),CI" thu 2.e 4p dung dinh luét bao toan e ta
C0 :5.Nkmnoa =2.Nciz tir d6 suy ra s6 mol clo bang 5/2 s6 mol KMnO4 =0.25 mol tir @6 suy ra thé tich clo thu
duwoc o dktc 1a:0,25 . 22,4 =0,56 lit
Vi du 3. Hoa tan hoan toan 20g hdn hop Mg va Fe vao dung dich axit HCI du thdy c¢6 11,2 lit khi thoat ra & dktc

va dung dich X. C6 can dung dich X thi thu dugc bao nhiéu gam mudi khan?

A. 55,5¢. B. 91,0g. C. 90,0g. D. 71,0g.

Ap dung cong thirc 2 ta c6: Muuéi = M kim loai + Mion tao muéi

=20 + 71.0,5=55.5¢
Chon dap an A.

Vi du 4. Hoa tan 9,14g hop kim Cu, Mg, Al bang mét lugng vira da dung dich HCI thu duoc 7,84 lit khi X (dktc)
va 2,54g chat ran Y va dung dich Z. C6 can dung dich Z thu duoc m(g) mudi, m co gia tri 1a
A. 31,45¢. B. 33,25¢. C. 3,99¢. D. 35,58g.
Ap dung cong thirc 2 ta c6: Muuéi = M kim loai + Mion tao muéi
=(9,14-2,54)+ 71.7,84/22,4 =31,45¢
Chon dap an A

Vi du 5: Hoa tan hét 7,74 gam hon hop bot Mg, Al bang 500ml dung dich hon hop HCI IM va H>SO4 0,28M thu
dwoc dung dich X va 8,736 lit khi Hz (d@ktc). C6 can dung dich X thu dwoc lwong muéi khan 1a:
A. 38,93 ¢ B.25,95¢ C.103,85¢ D.77,86 g
Giai: Tong s6 mol H* la: 0,5.(1+2.0,28)=0,78 mol
S6 mol H la: 8,736:22,4 = 0,39 mol
2H" +2e — H2
0,78 0,39
= Luong H* tham gia phan tng vira du.
Ap dung cong thuc 2 tinh khdi lwong mubi:
Mmuéi = M2 kim loai mCI’ + mso

=
4

=7,74+1.0,5.355 + 0,28.0,5.96 =38,3 g
Chon dép an A.

Vi du 6: Cho 24,6 gam hon hop Mg, Al, Fe phdn irng hét véi dung dich HCI thu dwoc 84,95 gam mudi khan. Thé
tich Hy (dktc) thu dwoc bang:
A. 18,06 lit B. 19,04 lit C. 14,02 lit D. 17,22 lit
Giai: Tir biéu thuc tinh khéi luong mudi:
Muuéi = Miim logi + 71. nH2

VH
= 84,95 =246+71 -
22,4

- V. = 22,4_(M
Hz 71

) = 19,04 lit
Chon dap an B.

Vi du 7: Chia hon hop hai kim logi A, B ¢6 héa tri khong doi thanh hai phan bang nhau. Phan 1 hoa tan hét
trong dung dich HCI, thu duoc 1,792 lit khi Ha (dkic). Phan 2 nung trong oxy thu duoc 2,84 gam hon hop cac
oxit. Khoi lwgng hon hop hai kim logi trong hon hop dau la:

A. 1,56 gam B. 3,12 gam C.2,2gam D. 1,8 gam
Giai: Dat cong thirc chung cua hai kim loai A, B 1a M, c6 hoa tri n.
Phan 1: 2M +2nH* - 2M "™ +nH, T Phan 2: 2M +n0, — M, 0,
28 (M nhuong) = 26 (H* nhdn) 2e (M nhuong) = & (02 nhdn)




= e (H" nhdn) = 3¢ (O2 nhdn)

2H" +2e > H, 02+4e—>202‘
0.16 e1’792 a —»4a
22,4

= 4a=0,16 =a = 0,04 mol O..
Goi m 1a khéi lugng ciia M trong mdi phan.
Taco: m+0,04.32=2,84 =m = 1,56 gam
Vay, khdi lugng hén hop hai kim loai trong hon hop dau la:
2.m=2.156 =3,12 gam
Chon dép an B.

Vi du 8: Hoa tan hét 2,925 gam kim loai M trong dung dich HBr dir, sau phan iing thu dwegc 1,008 it (dktc). Xac
dinh kim loai M.

A. Fe B. Zn C. Al D. Mg
Giai:  Ap dung cong thirc 1: Ny, = hoa tri. Nkimioai

2. 1008 _ 2,925 .n (n la héa tri cta kim loai M)
22,4 M
= M=325n
Chonn= 2, M= 65. Chon dap an B.

Vi du 9: Cho m gam hén hop Mg va Al vao 250 ml dung dich X chita hén hop acid HCI IM va H>SO4 0,5M thu
dwge 5,32 it Ha (dktc) va dung dich Y (xem thé tich dung dich la khéng doi). Dung dich Y ¢6 pH la:
Al B.2 C.7 D.6
Giai: Dé tinh pH can tinh s6 mol H* con lai sau phén tmg.
Téng s6 mol H* truoc phan ang la: N,. =Ny +2N, g,

=0,25.1+2.0,25.0,5=0,5 mol

Qua trinh khir H* tao Hy: 2H* +2e — Ho
0,475 mol 232 mol
22,4

= s6 mol H* da phan tmg 1a: n,, =0,475 mol
SO mol H* ¢on lai la: 0,5 - 0,475 = 0,025 mol
0,025 _

Nong do H* trong dung dich Y la: [H*]= 025

0,1M

= pH=-Ig[H*]=-1g0,1=1.
Chon dép 4n A.

Vi du 10: Hoa tan 7,84 gam Fe vao 200 ml dung dich hon hop hai acid HCI 0,15M va HzSO4 0,25M thdy thodt ra
V lit khi H2 (d@ktc). Gia tri cia V la:

A. 1,456 lit B. 0,45 lit C.0,75lit D. 0,55 lit
Giai: Sy oxy hoa sit: Fe -2 - Fe2*
784 0,28 (mol)
56

Tong sd mol electron sit nhuong 13:Ye (nhudng) = 0,28 mol.
Téng s6 mol H* 1a: ny™ = 0,2.0,15+0,2.0,25.2=0,13 mol.
Su khur H: 2H" +2¢ — H>

0,13 0,13 0,065




Tong sb mol H* nhan 1a: : e (nhdn) = 0,13 mol.

Ta thay : Ye (nhuwong) > Se (nhdn) = Sit du va H* da chuyén hét thanh Ha.
Vay thé tich khi H, (dktc) 1a: V=22,4.0,065=1,456 lit.

Chon dap an A.

Vidu 11: Cho 5,1 gam hai kim loai Al va Mg tic dung véi HCI dw thu dwoc 5,6 |it khi Ha (dktc). Thanh phan phan
tram theo khoi lwong ciia Al la:
A. 52,94% B. 47,06% C. 32,94% D. 67,06%
Giai: Ap dinh luét bao toan electron: Y& (nhuwong) = e (nh dn)
theo dé ta thiy Al nhuong 3e , Mg nhudng 2e va dé ra ta co hé phuong trinh
27.na1 +24.nmg=5.1 (1)
3.nar+2.nvg =2.nH2  (2)
Giai h¢ hai phuong trinh (1) va (2), ta cO nal =nwg =0,1
Thanh phan phan trim theo khi lugng ciia nhom 1a:

%Al = 0;57 100 =52,94%

Chon dép an A.
Mot s6 bai tdp twong tu:

01. Cho 7,68 gam hdn hop X gdm Mg va Al vao 400 ml dung dich Y gom HCI 1M va HzSO4 0,5M. Sau khi phan
g xay ra hoan toan thu duoc 8,512 lit khi (dktc). Biét trong dung dich, cac acid phan li hoan toan thanh cac
ion. Phan trim vé khéi lugng cua Al trong X 1a:

A. 25% B. 75% C. 56,25% D. 43,75%

02. Hoa tan 7,8g hdn hop bot Al va Mg trong dung dich HCI du. Sau phan tng khéi lugng dung dich axit ting
thém 7,0g. Khéi lugng nhom va magie trong hdn hop dau 1a:

A.2,7gval,2g B. 5,49 va 2,4¢ C. 5,8g va 3,69 D.1,2gva2,4q

03. Cho 15,8 gam KMnOy4 tac dung véi dung dich HCI dam dic. Thé tich khi clo thu duoc & diéu kién tiéu chuan
la:

A. 5,6 lit. B. 0,56 lit. C. 0,28 lit. D. 2,8 lit.

04. Hoa tan hoan toan 20g hdn hop Mg va Fe vao dung dich axit HCI du thiy c¢6 11,2 lit khi thoat ra & dktc va
dung dich X. C6 can dung dich X thi thu dugc bao nhiéu gam mubi khan?

A. 55,5¢. B. 91,0g. C. 90,0g. D. 71,0g.

05. Hoa tan 9,14g hop kim Cu, Mg, Al bang mot lugng vira dii dung dich HCI thu duoc 7,84 lit khi X (dktc) va
2,54g chat rin Y va dung dich Z. C6 can dung dich Z thu duoc m(g) mudi, m cé gia tri 1a

A. 31,45g. B. 33,25¢. C. 3,99g. D. 35,58¢.

06. Cho 11,3 gam hdn hop Mg va Zn tac dung véi dung dich H2SO4 2M du thi thu duoc 6,72 lit khi (dktc). Co can
dung dich thu dugc sau phan tng thu dugc khéi lugng mubi khan 1a:

A. 40,19 B. 41,19 C. 41,29 D. 14,2¢g

07. Cho 40 gam hén hop vang, bac, d@)ng, sat, kém tac dung vé1 O, du nung nong thu dugc m gam hon hop X.
Cho hdn hop X nay tac dung vira da dung dich HCI can 400 ml dung dich HCI 2M (khdng c6 Ha bay ra). Tinh
khéi lwong m.

A. 46,4 gam B. 44,6 gam C. 52,8 gam D. 58,2 gam

08. Cho m gam Fe tac dung vdi dung dich H2SO4 loang tao 1,792 lit khi ( dktc). Ciing cho m gam Fe tac dung véi
HNOs lodng thi thiy thoat ra V it khi (dktc) khi N2O. Gia tri V la:

A. 0,672 lit B, 1.344 lit C. 4,032 lit D. 3,36 lit

09. Hoa tan 1,92 gam kim loai M ( hda tri n ) vao dung dich HCI va H2SO4 loang vira du thu dugc 1,792 lit khi Ho.
Kim loai M 1a:

A. Fe B. Cu C.Zn D. Mg

10. Cho 5,1 gam hdn hop hai kim loai Al va Mg tac dung véi dung dich HCI du thu duoc 5,6 lit Hz (dktc). Tinh
thanh phan % theo khéi lwong cua Al trong hon hop dau la:

A. 52,94% B. 32,94% C. 50% D. 60%
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Dang 2:

Bai toan: Cho mot kim loai (hodc hén hop cac kim logi) tac dung voi dung dich acid HNOs loang, dung dich acid
HNO3 dic néng cho ra hén hop khi hop chit cia nito nhir NO2, NO, N2O, Nohodc NHs (ton tai dang mudi
NHsNOs trong dung dich).

Khi gip bai tip dang nay can luu V:

- Kim loai ¢ nhiéu sé oxy hoa khac nhau khi phan tmg véi dung dich acid HNOs lodng, dung dich acid
HNO; dic néng sé& dat s6 oxy hoa cao nhit .

- Hau hét cac kim loai phan tmg duoc véi HNO3z dic nong (trir Pt, Au) va HNOs dic ngudi (trir Pt, Au,
Fe, Al, Cr...), khi @6 N*° trong HNOj3 bi khir vé cac mirc oxy hoa thap hon trong nhiing hon chét khi
tuong ung.

- Cac kim loai tac dung véi ion NO, trong mdi truong axit H* xem nhu tic dung véi HNO3. Cac kim
loai Zn, Al tac dung véiion NO; trong moi truong kiém OH" giai phong NHs.

Dé ap dung dinh luat bao toan eledtron, ta ghi cic ban phan tng (theo phuong phap thang bang dién tir hoic
phuong phap ion-electron). Goi ni, Xi 1a héa tri cao nhit va s6 mol ctia kim loai thir i; nj 13 s6 oxy hoa cia N trong
hop chat khi thir j va xj 1a sé mol twong tmg. Ta c6:

> Lién h¢ giita s6 mol kim loai va san pham khir:

2Ni.Xi = XNj.Xj
> Lién h¢ gitra HNO3 va san pham khir:
Véi Nz Nino, = 2Ny, +2(5-0).ny,
Véi N2O: Nino, = 2.nNzo + 2.(5—1).nNZO
Véi NO: Nino, = Mo +(—2).Nyo

V61 NO2: Nino, = Mo, +(0—4).Nyo,
V61 NHaNOs: Nino, = 2:Nyno, T (5 +3)-Ny o,
Lién h¢ gitra ion NO™ va san pham khir (khong c6 san pham khir NHsNO3 )
Tong s6 mol NO™ =10.nn2 + 8.nN20 +3.nNo +1.NNo2
» Tinh khoi lugng muoi trong dung dich:
Muusi= Mkim loat+ m = Mkim loai+ 6226 (tI”GO dOA)l)

Bai toan hén hop kim loai tan hét trong HNOs hoac H>SO4 khéng tao mudi amoni NH4NO3
Canchua y: - HNOs, H2SO4 dac ngudi khong tac dung véi Al, Fe, Cr
- Sur dung phuong phap bao toan e:
> e (kimloti) = > Ceno (chEtkhy
- Khéi llfQ’ng mU6| NOé : (manion tao mubi = Manion ban ddu — Manion tao khl’) (I I)

.= . o+
mmuél mklm loti nNOg (trong mugi)
nNOE (trongmugi kimloti ) — netrao

muei = mkimloli +n

Ko K- _ Soz_ t .-
- Khéi lwgng mudi SO?": 2- (trong mugi)
2*n =

SO%’ (trongmuei kimlot i) ne trao

- Can nhé mot so cac ban phan ng sau:

2H" +2e — Ha NOs + e +2H" —NO2 + H20

S04 +2e +4H* — SOz + 2H20 NOs + 3¢ +4H" —»NO + 2H20
S04 +6e+8H" —S + 4H.0 2NOsz- + 8¢ +10H" > N20 + 5H0
SO +8e + 10H* — HS + 4H,0 2NOg™ + 10e +12H" — N2 + 6Hz0

NO3s + 8¢ +10H" — NH4" + 3H,0




Vidul Cho 1,86 g hon hop Mg va Al vao dung dich HNOjz lodng du sau phan tng thu duoc 560 ml N2O ( dktc)
la san pham khtr duy nhat . Tinh % vé khoi lugng ciia moi kim loai trong hon hop ban dau.

Theo dé bai ta thay khi tham gia phan tng Mg nhudng 2.e ,Al nhudng 3.e va NO3™ (+5€) thu 4.2.e N.O(+1)
Ap dung dinh luat bao toan e va dé bai ta co hé phuong trinh 24.nmg +27.na1 =1,86 (1)

2.nmg + 3.nai=8.n N20=8.0,025 =0,2(2)
Giai h¢ phuong trinh ta c6 Nmg=0,01 va nai=0,06 tir d6 suy ra m Al =27.0,06 =1,62 gam

Va mwg =0,24 gam => %Al =1,62/1,86*100% =87,10 % va % Mg =12,90 %

Vi du 2:Cho 1,35g X gbdm Cu, Mg, Al tac dung hét véi HNO; thu dugc 0,01 mol NO va 0,04 mol NO,. Tinh khoi
lrgng muoi.
A. 5,69 gam B.4,45 gam C.5,5gam D. 6,0 gam-
AP dung (II)Khéi lll’()'ng mU6| NO-3 . (manion tao mudi = Manion ban ddu — Manion tao khl’)

= . .+
{mmuéi Mim o1 nNog (trong muei)

r-]NOM;, (trong muéi kimloti ) - netrao
2+ 2+ 3+
Nhuong e: Cu — Cu + 2e Mg -»Mg + 2e Al > Al + 3e
Ncu— Ncu— 2.Ncu Nvg— Nmg —> 2.Nmg Nai = Nar — 3.Nal
+5 +2 +5 +4
Thue: N +3e — N (NO) N +1le — N (NOy)
0,03 « 0,01 0,04 « 0,04

Ap dung su bao toan electron, ta co:
2ncy + 2.nmg + 3.na1 = 0,03 + 0,04 = 0,07
va 0,07 ciing chinh la s6 mol NO; .
Khoi lwong mudi nitrat la: 1,35 + 62x0,07 = 5,69 gam. Dap 4n C

Vi du 3:Hoa tan hoan toan 11,9 g hon hop gom Al va Zn bang H2S04 dic ndng thu dugce7,616 lit SO2 (dktc), 0,64
g S va dung dich X. Khoi lugng muoi trong dung dich X la:
A.50,3 g B.30,5¢g C.350¢g D. 30,05 g-
= Mgpiee; ¥ N

muegi SO3Z~ (trong muei)

2*n =

. .=n .
SO2~ (trongmuei kim ot i) e trao

Ap dunh Khéi lwgng mudi SO?": {

Vi du 4. Hoa tan 18,5 g hdn hop X gdm Fe, Cu bang dung dich HNO3 du thu duge 6,72 lit  (dktc) hdn hop khi
B gom NO va NO; c6 khéi lugng 12,2 g. Khéi lwong mubi nitrat sinh ra 1a:

A.459¢ B.495¢g C.594¢ D.9,4¢g
Vidu 5: (Cau 19 - Ma dé 182 - Khéi A - TSPH - 2007)
Hoa tan hodan toan 12 gam hon hop Fe, Cu (ti 1é mol 1:1) bang axit HNOs, thu dwoc V it (& dktc) hén hop khi X
(gom NO va NO2) va dung dich Y (chi chira hai mudi va axit dw). Ti khéi cia X doi véi Hp bang 19. Gid tri ciia V
la

A. 2,24 1it. B. 4,48 lit. C. 5,60 lit. D. 3,36 lit.

Giai: Patnpe =ncy=amol = 56a+64a=12 = a=0,1mol.
Qua trinh oxy hoéa kim loai:

Fe —> Fe®* + 3e Cu —» Cu* + 2e

0,1 - 0,3 0,1 - 0,2
Quia trinh khir N*°:

N*> + 3e — N*2 N*> + 1le — N*™

6



3X « X y « VY
Ap dung dinh ludt bao toan electron
= 3x+y =105
Mit khac: Do ti khdi cuia hdn hop X véi Ha 1a 19

= 30X + 46y = 19x2(x + ).
= x=0,125; y=0,125.
Vhhkhi @kte) = 0,125x2x22,4 = 5,6 lit.
Chon dap an C.

Vi du 7: Hon hop X gom hai kim loai A va B dirng truée H trong day dién héa va cé héa tri khéng déi trong cdc
hop chat. Chia m gam X thanh hai phan bang nhau:

- Phan 1: Hoa tan hoan todn trong dung dich chira axit HCI va HSO4 lodng tao ra 3,36 lit khi Ha.

- Phan 2: Tdc dung hoan toan véi dung dich HNOs thu dwge Vit khi NO (san phdam khir duy nhat).

Biét cac thé tich khi do & diéu kién tieu chudan. Gid tri ciia V 1a:

A. 2,24 lit. B. 3,36 lit. C.4,481it. D. 6,72 lit.
Giai: Dat hai kim loai A, B 1a M.
- Phén 1: M + nH* — M™ + gHZ 1)

-Phan2: 3M + 4nH* + nNO3~ — 3M™ + nNO + 2nH.0 (2)
Theo (1): S6 mol e cia M cho bang sé mol e cia 2H* nhan;
Theo (2): S6 mol e ciia M cho bang s6 mol e ctia N*° nhan.
Vay s6 mol e nhan cia 2H* bang s6 mol e nhan cia N*°.
2H" + 26 - H; va N*> +3¢ — N*?
0,3 « 0,15 mol 03 — 0,1mol
= Vo = 0,1x22,4 = 2,24 lit. Chon dép an A.

Vidu 8: Cho 3 kim logi Al, Fe, Cuvao 2 |it dung dich HNO3 phdn ting vira d thu duoc 1,792 lit khi X (dkic) gom
N2 va NO: co ti khoi hoi so voi He bang 9,25. Nong d¢ mol/lit HNOg3 trong dung dich dau la:
A. 0,28M. B. 1,4M. C.1,7M. D. 1,2M.

_ M, +M
Giai: Taco: M, =9,25x4 =37 :(NZ—ZNOZ)
1a trung binh cong khdi lugng phan tir ciia hai khi N2 va NO2 nén:

Ny, =Nyo, =n7X:O,04 mol

va 2NO3~ + 12H" + 10e — N2 + 6H20
048 04 « 0,04 (mol)

NOz~ + 2H" +1le — NO2+ H20

0,08<— 0,04 <~ 0,04 (mol)
= Nino, =N, =0,48+0,08=0,56 (mol)

= [HNO,]| = 056 =0,28M. Chon dap an A.

Vi du 9 Thé tich dung dich HNO3 1M (l08ng) it nhdt can dimg dé hoa tan hoan toan 18 gam hén hop gom Fe va
Cu trén theo ti 16 mol 1 : 1 la: (biét phan ieng tao chat khir duy nhdt la NO):

A.1,0 lit B. 0,6 lit C.0,81lit D. 1,2 lit
Giai: Goi nre = Ncy = a mol = 56a + 64a = 18
= a = nNre = Nre = 0,15 mol.

- Do th¢ tich dung dich HNO; can dung it nhét, nén st s& bi hoa tan hét boi HNO3 vira du tao mudi Fe®*, Cu

tac dung vira dii vi Fe®* tao mudi Cu?* va Fe?*. Sau phan tng chi thu dugc hai mudi Cu(NO3), va
Fe(NOs)a.

Fe -2 — Fe*




0,15 —» 0,3

Cu -2 — cCu**

0,15— 0,3
=Y e (nhuong) = 2.(0,15 + 0,15) = 0,6 mol .

NOs + 4H* +3e - NO + 2H,0
4a 3a
= > e (nhan) = 3a mol
- Theo dinh luét bao toan electron: 3a=0,6 =>a=0,2

= Nyno, =N, =4a=4.0,2=0,8 mol

— [HNOJ] = % ~0,8 lit. Chon dép 4n C.

Mot 56 bai tdp twong tu:

01. Hoa tan hoan toan m gam Al vao dung dich HNOj3 rat lodng thi thu dwoc hdn hop gom 0,015 mol khi N2O va
0,01mol khi NO (phan trng khong tao NH4NO3). Gia tri cia m 1a:
A.135gam. B.135gam. C. 0,81gam. D.8,1gam.
02. Hoa tan hoan toan 1,2g kim loai X vao dung dich HNO3 du thu dugc 0,224 lit khi N2 (dktc). Gia thiét phan (mg
chi tao ra khi N2. Vay X la:
A.Zn B. Cu C. Mg D. Al
03. Mot hdn hop gdm hai bot kim loai Mg va Al duoc chia thanh hai phan bang nhau:
- Phan I: cho tac dung v&i HCI du thu dugc 3,36 lit Ho.
- Phan 2: hoa tan hét trong HNO;3 loang du thu duoc V it mot khi khéng mau, hoa nau trong khong khi (céc
thé tich khi déu do & dktc). Gia tri ctia V 1a:
A. 2,24 lit. B. 3,36 lit. C.4/481lit. D. 5,6 lit.

04. (Dé tuyén sinh DPH-CD khéi A-2007)

Hoan tan hoan toan 12 g hdn hop Fe, Cu ( ti 16 mol 1: 1) bang HNOs thu dwoc V it hdn hop khi ( dktc) gom
NO, NO2 va dung dich Y chira 2 mudi va axit du. Ti khdi ctia X so voi Hz 13 19. Gid tri V 1a:
A.5,6 B.28 C. 112 D.84

05. Cho 1,35 gam hdn hop Cu, Mg, Al tac dung v6i HNOs du dugc 896 ml hdn hop gom NO va NO, c6 M =42, Tinh
tong khdi lugng mudi nitrat sinh ra (khi ¢ dktc).

A. 941 gam. B.10,08gam. C.5,07gam. D.8,15gam.

06. Hoa tan hét 4,43 gam hdn hop Al va Mg trong HNO3 lodng thu dugce dung dich A va 1,568 lit (dktc) hdn hop
hai khi (déu khong mau) c6 khéi luong 2,59 gam trong d6 c6 mét khi bi hoa thanh mau nau trong khong khi.
Tinh s6 mol HNO3 da phan tmg.

A.0,51 mol.  A.0,45 mol. C. 0,55 mol. D. 0,49 mol.

07. Hoa tan hoan toan m gam hdn hop gdm ba kim loai bang dung dich HNOs thu duoc 1,12 lit hdn hop khi D (dktc)
gdm NO; va NO. Ti khéi hoi ciia D so véi hidro bang 18,2. Tinh thé tich tbi thiéu dung dich HNOs 37,8% (d =
1,242g/ml) can ding.

A.20,18ml. B.11,12ml. C.2147ml. D. 36,7 ml.

08. Hoa tan 6,25 gam hdn hop Zn va Al vao 275 ml dung dich HNO; thu dugc dung dich A, chit rin B gdm cac kim
loai chua tan hét can ning 2,516 gam va 1,12 lit hdn hop khi D (¢ dktc) gdm NO va NO.. Ti khéi ciia hdn hgp D
so voi Hz 13 16,75. Tinh nong d6 mol/l cia HNO3 va tinh khéi lugng mudi khan thu duge khi ¢6 can dung dich
sau phan Ung.

A. 0,65M va 11,794 gam. B. 0,65M va 12,35 gam.
C. 0,75M va 11,794 gam. D. 0,55M va 12.35 gam.

09. Hoa tan hoan toan 9,4 gam dong bach (hop kim Cu — Ni ) vao dun dich HNOj3 lodng du. Khi phan tmg xay ra

hoan toan thu duoc 0,09 mol NO va 0,003 mol Na. Phan trim khéi lugng Cu trong hdn hop la:
A.74,89%  B.69.04% C. 27.23% D. 25.11%

10. Hoa tan hét 35,4 g hdn kim loai Ag va Cu trong dung dich HNOj3 lodng du thu duogc 5,6 lit khi duy nhat khong

mau hoa nau trong khdng khi. Khéi luong Ag trong hdn hop.
A.16,2¢g B.19,2¢ C.324¢ D. 35,49




11. Hoa tan Fe trong dung dich HNOs du thiy sinh ra hdn hop khi chira 0,03 mol NO2 va 0,02 mol NO. Khéi
lugng Fe bi tan:
A. 0,569 B.1,12¢g C. 1,68g D. 2,24g
12. Cho 11g hdn hop Fe, Al tac dung hét véi dung dich HNO3 lodng thu duoc 0,3 mol khi NO. Tinh % khéi luong
Al
A.491g B. 50,99 C.36,29 D. 63,89
13. Cho 18,5 gam hdn hop Z gém Fe va Fe3O4 tac dung v6i 200 ml dung dich HNO3 lodng dun néng va khudy
déu. Sau khi phan (mg xdy ra hoan toan thu duoc 2,24 it khi NO duy nhit (dktc) dung dich X va con lai 1,46
gam kim loai. Nong d6 mol/ lit ciia dung dich HNO3 1a:
A.35M B.25M C.32M D.24 M
14. Cho m gam Cu phan tng hét v6i dung dich HNO3 thu duoc 8,96 lit hdn hop khi NO va NO> (dktc) c6 khoi
luong 1a 15,2 gam. Gia tri m la:
A. 25,6 B. 16 C. 2,56 D.8
15. Hoa tan hoan toan 32 gam kim loai M trong dung dich HNO3 du thu dugc 8,96 lit
(dktc) hdn hop khi gdm NO2 va NO, ¢6 ti khéi so Hz bang 17. Kim loai M I:
A.Cu B. Zn C.Fe D.Ca
16. Mot hoén hop gom 2 kim loai Mg va Al duoc chia lam 2 phan bang nhau.
- Phén 1: Cho tac dung v6i HCI du thu duoc 3,36 lit khi Hz ( dktc).
- Phan 2: Hoan tan hét trong HNOj3 lo&ng du thu dugc V lit khi khéng mau héa nau trong khong khi ( cac thé
tich khi do & cung diéu kién ). Gia trj caa V:
A. 2,24 it B. 11,2 lit C. 22,4 it D. Két qua khac
17. Cho 13,5 gam Al tac dung vira da v6i dung dich HNO3 thay thoat ra mot hdn hop khi gdm NO va NoO c6 ti
khéi so voi Hp 12 19,2. S6 mol NO trong hdn hop 1a:
A. 0,05 B.0,1 C.0,15 D.0,2
18. Nung dén hoan toan 0,05 mol FeCOjz trong binh kin chira 0,01 mol Oz thu duoc chat rin A. Pé hoa tan A bang
dung dich HNO; (dic, néng) thi sé mol HNOj3 téi thiéu 1a:
A.0,14 B. 0,25 C.0,16 D. 0,18.
19. Cho 2,16 gam Mg tac dung véi dung dich HNO3 du. Sau khi phan tng xay ra hoan toan thu dugc 0,896 lit khi
NO (dktc) va dung dich X. Khéi luong mudi khan thu duoc khi ¢6 can dung dich X 1a:
A.8,88¢ B. 13,92 ¢ C.6,52¢g D.13,32¢g
20. Hoa tan hét 0,02 mol Al va 0,03 mol Ag vao dung dich HNO3 du 1di ¢6 can va nung néng dén khdi luong
khong ddi thi thu dugc chit rin nang:

’ A. 4,269 B. 4,59 C. 3,78g D. 7,38g
21. Lay 0,1 mol Cu tac dung véi 500 ml dung dich KNOsz 0,2M va HCI 0,4M thu dugc bao nhiéu lit khi NO (dktc).
A. 2,24 B.1,12 C. 3,36 D. 8,96

22. Hoa tan 3,06 g MxOy (hoa tri cia M khong di) trong dung dich HNO3 du thu duoc 5,22g mudi. Khéi luong
mol ctia MxOy.
A. 153 B. 40 C. 160 D. 232
23. Hoa tan hoan toan 3,289 hdn hop Fe va R ¢6 hoa trj Il bang dung dich HCI du duoc 2,464 lit Ha (dktc). Ciing
lwgng hon hop kim loai trén tac dung v6i dung dich HNO;3 loang thu duge 1,792 lit khi NO (dktc). Kim loai R
la:
A. Al B. Mg C.Cu D. Zn
24. Pé 2,8 gam bot Fe ngoai khdng khi mot thoi gian thay khdi lwong ting 14n 3,44 gam. Tinh phéan trim Fe d4
phan tng. Gia str phan rng chi tao nén FesOa.
A. 48.8% B. 60% C.814% D. 99.9%
25. Hoa tan hét 0,1 mol Zn vao 100 ml dung dich HNO3 ndng d6 a M thi khong thay khi thoét ra. Tinh gia tri a ciia
HNO:3.
A.0,25M B.1,25M C.225M D.2,5M
26. Cho 0,8 mol Al tac dung v&i dung dich HNO3 thu duoc 0,3 mol khi X ( khong c6 san pham khac). Khi X 1a:
A.NO> B.NO C.N20 D. N2
27. Hoan tan 7,68 gam kim loai M ( héa tri n ) vao dung dich HNO3 vira du thu dugc 1,792 lit khi NO. Kim loai M
la:
A. Fe B.Cu C.2Zn D. Al




Dang 3:

Bai todn: Cho mét kim loai (hodc hén hop cdc kim logi) tdc dung véi mét dung dich acid acid H2S04 ddc néng

cho san pham la khi SOz (khi miii soc), S (két tiia mau vang), hodc khi HzS.(khI' miuii t.ru’ng thoi)
Khi gép bai tap dang nay can luu y:

Kim loai c6 nhiéu s6 oxy hoa khac nhau khi phan tmg véi dung dich acid H2SO4 dic néng sé dat sb oxy
héa cao nhit.

Hau hét cac kim loai phan tmg duoc v6i H2SO4 dac nong (trir Pt, Au) khi do S*® trong H2SO4 dic nong
bi khur vé cdc muc oxy hoa thap hon trong nhitng sdn pham nhu 1a khi SO2, H2S hodc S
- Mot so kim loai nhu Al, Fe, Cr, ...thu dong trong H2SO4 ddc ngudi.

Dé ap dung dinh luét bao toan electron ta ghi cac ban phan tng (theo phuong phap thang bang dién tir hodc

phuong phap ion-electron). Goi nj, Xi 1a hoa tri cao nhat va sb mol cua kim loai th{r i; nj 1a s6 oxy hoa cua S trong
san pham khir thtr j va x; 1a s6 mol twong tng. Ta co:

> Lién hé giita s6 mol kim loai va san pham khir:
C2NiXi = 2Nj.Xj
» Lién hé gitra H2SO4 va san pham khu:

A 5 A 5 1 A A
Ny, 50, =$0 mol san phdm khir + 6 mol electron nhén

Véi SOz: Niy,so, = Nso, + % (6—4).ngg,
. 1

Véi S: Ni,s0, = Ns +§(6—0).ns

Voi HoS:

1
Nh,so, =Muys + 2 (6+2).ny
> Tinh khi luong mubi trong dung dich:
Mmuéi = Mkim logi+t Mg, = Miim logit 96. % >e (trao d6i)
Vidu 1: Hoa tan hét 29,6 gam hon hop X gom Fe, Mg, Cu theo 1 le mol 1:2:3 bang H,SO4 ddc ngudi dirge
dung dich Y va 3,36 lit SOz (dktc). Cé can dung dich Y dwoc khoi lwong muoi khan la
A. 38,4 gam B. 21,2 gam C. 43,4 gam D. 36,5 gam
Giai: Goi x 14 s6 mol Fe trong hdn hop X, = nwg = 2X, Ncy=3X
= 56x+24.2x+64.3x=29,6 = x= 0,1 mol.
= Nre = 0,1 mol, nwmg=0,2 mol, nc,=0,3 mol
Do acid H2SO4 dac ngudi, nén sat khong phan tng.

SO4* + 2e — 5™
03 <« 336
22,4

Theo bicu thirc: mmusi=Mcu Mg + M, . = Mcu+Mug + 96. % >e (trao d6i)
=64.0,3+24.0,2 +96. % 0,3 = 38,4 gam.
Chon dép an A.

Vi du 2: Hoa tan 0,1 mol Al va 0,2 mol Cu trong dung dich H2SOu déc du thu dwoc V lit SO, (¢ 0°C, 1 atm). Gia
tri cua V la:
A. 3,36 B. 4,48 C.784 D.5,6
Giai: O 0°C, 1 atm la diéu kién tiéu chuéan. Ap dung dinh ludt bao toan electron
2.ncy*+3.nai=(6-4).n so, = 2.0,1+3.0,2=(6-4).n so

= nso, = 0,35 mol = V's0,=0,35.22,4=7,84 lit.
Chon dap an A.
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Vi du 3: Hoa tan vira dii hén hop X 10,08 lit SOz duy nhdt. Néng dé % ciia dung dich H2SO4 1A:
’ A. 82,89% B. 89,2% C. 7,84% D. 95,2%
Gidi: Ap dung dinh luat bao toan electron:

1 10,08
N so, = 5(6 _4)-nsoz +Ngo, =2Ngo = Z-E =

C% = M.].OO _ Mygig 100 = 0,9.98
My DV 152.70

0,9 mol

.100 =82,89% . Chon dap an A.

Vi du 4: Cho 5,949 Al tic dung vira du v6i dung dich H2SO4 dac nong thu duge 1,848 lit san phdm ( X ) ¢6 luu
huynh ( dktc), muodi sunfat va nude. Cho biet ( X ) 1a khi gi trong hai khi SO, H2S ?

A. H2S B. SO2 C. Ca hai khi D.S
Giai: nal =5,94 : 27 = 0,22 mol
nx = 1,848 : 22,4 = 0,0825 mol
Quatrinhoxy hdaAl: Al - 3e — APF*
0,22 — 0,66

ne (cho) = 0,22.3 = 0,66 mol
Qué trinh khir S8 ;. S*6 + (6-x)e — S
0,0825(6-x) <« 0,0825
ne (nhan) = 0,0825(6-x) mol
( x 14 s6 oxy hoa cua S trong khi X)
Ap dung dinh luét bao toan electron, ta c6 : 0,0825(6-x) = 0,66 = x =-2
Vay X 1a HzS ( trong d6 S c6 s6 oxy hoa 14 -2). Chon dap 4n A.

Vi du 5: Hoa tan hét 16,3 gam hon hop kim logi g&m Mg, Al va Fe trong dung dich H2SO4 ddc, nong thu duoc
0,55 mol SOz. C6 can dung dich sau phan ving, khoi luong chat ran khan thu dwoc la:

A. 51,8 gam B. 55,2 gam C. 69,1 gam D. 82,9 gam
Giai: St dung phuong phap bao toan electron véi chat khir 1a cac kim loai Mg, Al, Fe, chat oxy hod HySOs.
S*e +2e > S
0,55.2 0,55

Khéi lugng mudi khan 1a:

1 2.
Minui=Mkim logit mS = Miim logit 96. Efe (t}’CZO dOl)

oF

=16,3+ 96.%.0,55.2 =69,1 gam . Chon dap an C.

Mot s6 bai tdp twong tu:

01. Hoa tan 2,4 g hdn hop Cu va Fe co ty & s6 mol 1:1 vao dung dich H2SO4 dic, nong. Két thac phan tng thu

dugc 0,05 mol mot san pham khir duy nhit ¢6 chira lvu huynh. Xac dinh san pham do:
A. SO2 B. HoS C.S D. H,

02. Théi mot ludng CO qua hdn hop Fe va Fe203 nung nong dugc chat khi B va hdn hop D gém Fe, FeO, Fe,0s,
Fe304. Cho B 16i qua dung dich nudc voi trong du thdy tao 6 gam két taa. Hoa tan D bang H2SO4 dic, nong
thy tao ra 0,18 mol SO con dung dich E. C8 can E thu dugc 24g mudi khan. Xac dinh thanh phan % cua Fe:

A. 58,33% B.41,67% C.50% D. 40%

03. Cho 8,3 gam hén hop hai kim loai Al va Fe tac dung véi dung dich H2SO4 dic du thu dugc 6,72 lit khi SO
(dktc). Khéi lwong cua mdi kim loai trong hdn hop ban dau:

A. 2,7g; 5,69 B. 5,49; 4,89 C. 9,8¢; 3,69 D. 1,35¢g; 2,49

04. Pé a gam bot sat ngoai khdng khi, sau mot thoi gian s& chuyén thanh hdn hop A ¢ khébi lwong 75,2 gam gom
Fe, FeO, Fe,0s, Fes0s. Cho hdn hop A phan tng hét vai dung dich H2SO4 dam dic, nong thu duoc 6,72 lit khi
SOy( dktc). Khéi luong a gam la:

A. 569 B. 11,29 C. 22,49 D. 25,39
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05. Khi cho 9,6gam Mg tac dung hét véi dung dich H2SO4 dam dic thay co 49gam H,SO4 tham gia phan ung tao
mudi MgSOs, H20 va san pham khir X. X la:
A. SO, B.S C. H2S D. SO2,H2S
06. Hoa tan hét 16,3 gam hdn hop kim loai gdbm Mg, Al va Fe trong dung dich HSO4 dac, nong thu dugc 0,55
mol SO,. Cd can dung dich sau phan tng, khéi luong chat ran khan thu dugc la:
A. 51,89 B. 55,29 C. 69,19 D. 82,99
07. Hoa tan hoan toan 4,0 gam hén hop Mg, Fe, Cu bang dung dich H2SO4 dic nong du, thu duge 2,24 it khi SO
duy nhit (dktc) va dung dich chira m gam mubi. Gié tri ciia m 1a:
A. 23,2. B. 13,6. C.128. D.14/4.
08. Cho 0,01 mol mét hop chit cua sit tic dung v6i dung dich HSO4 didc nong du, thoat ra 0,112 lit khi (dktc) khi
SO (1a san pham khir duy nhat). Cong thirc ctia hop chat d6 la:
A. FeCOsa. B. FeS.. C. FeS.D. FeO.
09. Hoa tan 23,4 gam hdn hop gém Al, Fe, Cu bang mot lwong vau du dung dich H2SOa, thu duge 15,12 lit khi
SO (dktc) va dung dich chira m gam mudi. Gia tri ctia m la:
A. 153,0. B. 95,8. C. 88,2. D. 75,8.
09. Hoa tan hoan toan 9,6 gam moét kim loai M trong dung dich H2SO4 dédc nong thoat ra 3,36 lit khi SO (dktc).
Kim loai M la:
A. Mg. B. Al C. Fe. D. Cu.
10. Cho 1,44g hon hop gém kim loai M va oxit ciia n6 MO, c¢6 s6 mol bang nhau, tac dung hét véi H2SO4 dic,
dun néng. Thé tich khi SOz (dktc) thu duoc 13 0,224 lit. Cho biét rang hoa tri 16n nhat ciia M 1a II. Kim loai M 1a:
A.Cu B. Fe C. Al D. Zn

Dang 4:

Bai toan: Cho mgt kim logi (hodc hén hop cdc kim logi) tac dung véi mét dung dich hén hop cdc acid nhw dung
dich hon hop acid HNO3 IOé’lng,’ acid HNOs dac nong, dung dich acid H2SOs ddc nong, ...cho ra hon hop cac khi ...
Cac luu y va cach giai giong vai dang 2 va dang 3.

Vidu 1: Hoa tan 15 gam hén hop X gom hai kim loai Mg va Al vao dung dich Yg&m\HNOs va H2SO4 ddc thu
duoc 0,1 mol moi khi SO2, NO, NO2, N20O. Phan tram khoi luwong cua Al va Mg trong X lan luot la:

A. 63% va 37%. B. 36% va 64%. C. 50% va 50%. D. 46% va 54%.
Giai: theo dé Ta co:
24 nmg X + 27na= 15. (1)
Quaé trinh oxy héa:
Mg — Mg? + 2e Al - AP* + 3e
NMmg 2.Nvg NAl 3.nal
= Tong s6 mol e nhudng bang (2.nmg + 3.Nal).
Qua trinh khu:
N*S +3e — N*2 2N*° + 2x4e — 2N*?
0,3 0,1 0,8 0,2
N* +1e — N* S*+2e —» S™
0,1 0,1 0,2 0,1

= Tong s6 mol e nhan bang 1,4 mol.
Theo dinh luat bao toan electron:

2.Nvgt 3.nal = 1,4 (2)
Giai hé (1), (2) ta duogc: nmg = 0,4 mol ; na=0,2 mol.
= %Al = % x100% = 36%.

%Mg = 100% — 36% = 64%. Dap 4n B.

Vi du 2: Mgt hon hop X 6 khoi heong 18,29 gom 2 Kim logi A (héa tri 2) va B (héa tri 3). Hoa tan X hoan toan
trong dung dich Y chira H2SO4 va HNO3. Cho ra hon hop khi Z gom 2 khi SOz va N20. Xdc dinh 2 kim loai A, B
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(B chi co thé la Al hay Fe). Biét $6 mol ciia hai kim loai bang nhau va sé6 mol 2 khi SO2 va N2O lan ot la 0,1 mol
mol khi.
A.Cu, Al B. Cu, Fe C.Zn, Al D. Zn, Fe
Giai: Qua trinh khir hai anion tao khi la:
4H* + SO4* +2e —» SO, +2H.0
02 01
10H* +2NO3~ +8e — N20 + 5H.0
08 01
= e (nhan) =0,2 + 0,8 = 1 mol

A - 2e - A%
a 2a
B - 3e - B®
b 3b
=2e(cho)=2a+3b=1 1)
Vi s6 mol cua hai kim loai bang nhau nén: a=b 2

Giai (1), (2)tacéa=b=0,2mol
Vay0,2A+0,2B=182=A+B=91= AlaCuvaBIlaAl.

Mt s6 bai tdp tuong tu:

01. Cho 18,4 g hdn hop kim loai A, B tan hét trong dung dich hdn hop gdm HNO; dic va H.SO4 dic, nong thay

thoat ra 0,3 mol NO va 0,3mol SO2. C6 can dung dich sau phan ng, khéi lugng chat ran thu dugc la:
A. 103g B. 63,39 C. 79,69 D. 84,4g

02. Hoa tan vira da 6g hon hop 2 kim loai X,Y c6 hoa tri twong tng 1, 11 vao dung dich hdn hop 2 axit HNOs va
H2S04 thi thu duoc 2,688 lit hn hop khi B gom NO2 va SO (dktc) va ¢ tong khéi lugng la 5,88g. Co can
dung dich sau cung thi thu duoc m(g) mudi khan. Tinh m?

A. 8,549 B. 8,459 C. 5,84g D. 5,45

03. Hoa tan 3 gam hdn hop A gam kim loai R hoa tri I va kim loai héa tri II M v6i hon hgp dung dich chira HNO3
va HzSOs dic nong, thu dugc 2,94 gam hén hop khi Y gdm NO, va SO.. Thé tich cua Y 1a 1,344 lit (dktc).
Khéi lugng mudi khan thu dugc 1a:

A. 6,369, B. 7,06g. C. 10,56g. D. 12,26g.

04. Cho 3,84 gam Cu phan tmg v6i 80ml dung dich HNOs 1M thoat ra V1 lit khi NO. Cho 3,84 gam Cu phan tmg
v6i 80ml dung dich HNO3 1M va H,SO4 0,5M thoét ra V2 lit khi NO. Biét NO 1a san pham khir duy nhat cac
thé tich khi do trong cung diéu kién. Quan hé gitta Vi1 va V2 Ia:

A. V2=V B.V2=25V1.C. V2=2V1. D.V2=15V1.

05. Cho 12,9 gam hdn hop Mg va Al phan tng véi 100 ml dung dich hén hop 2 axit HNO3 4M va H2SO4 7M thu
dugc 0,1 mol mdi khi SOz, NO va NO( khdng cé san pham khir khac). Thanh phan % theo khéi lugng cua Al
trong hdn hop dau la:

A. 62,79% B. 52,33% C. 41,86% D. 83,72%

06. Hoa tan hoan toan 14,8g hon hop kim loai Fe va Cu vao lugng du dung dich hdn hgp HNO3 va H2SO4 dam

dic, nong. Sau phan tng thu duge 10,08 lit khi NO, va 2,24 lit SO (dktc). Khdi lugng Fe trong hdn hop:
A. 5,69 B. 8,49 C, 18¢g D. 18,29

07. Cho 3,2 gam bot dong tac dung véi 100 ml dung dich hén hgp gdm HNO3 0,8 M va Hz2SO4 0,2 M. Sau khi cac

phan mg xay ra hoan toan, sinh ra V lit khi NO (13 san pham khir duy nhét, & dktc). Gid tri caa V la:
A. 0,746 B. 0,448 C.1,792 D 0,672

Dang 5: Tinh nhanh khoi leong mudi tao thanh trong phan itng oxy héa khir.

Trong cac phan tng oxy hoa khur, san pham tao thanh c6 chia cac mubi ma ta thuong gap nhu mudi sunfat
SO42 (c6 dién tich la -2), mudi nitrat NOs’, ( ¢6 dién tich la -1), muo1 halogen X™ ( ¢6 dién tich la -1), ... Thanh
phan cta mubi gdm caction kim loai (hodc cation NH4*),va anion gdc acid. Mubn tinh khéi lugng mudi tao thanh
trong dung dich ta tinh nhu sau:

Mmuéi = Mkim loai + Mgéc acid
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Trong do: Mgbe acid = Mgéc acia .2e (nhan)/(s6 dién tich gbc acid)

Vidul:Cho 63 g hon hop Mg va Zn tac dung hét véi dung dich HCI thdy thodt ra 3,36 |it Hy (@ktc). Khéi lwong
muoi tao ra trong dung dich la:

A. 15,69 g B. 16,95 g C.19,65¢ D. 19,56 g
Giai: Ta co: 2H " +2e —> H»
0,3 « 336
22,4

Vay khéi luong mubi trong dung dich 1a:
Pap an B.

Vi du 2: Oxy héa hodan toan 7,2 g hén hop X gom Al, Mg, Zn bang oxy di dwoc 12,8 g hon hop oxit Y. Hoa tan hét
Y trong dung dich H2SO4 loang thu dwoc dung dich T. Co can dung dich T thu dwoc lwong mudi khan la:

A.50,8 ¢ B.20,8 g C.308¢g D.40,8¢
Giai: X —% 5y HS% 7
Khéi lugng oxy la: m, =12,8-7,2=56g
Ta co: O, +4e > 20%
5,6
— 0,7
32

o o 96.0,7
Mmudi = Mkim loai + mgéc acid— 7,2+

=40,8 g. Bap an D.

VI" du 3: Cho 7,4 gam hén hop kim loai Ag, Al, Mg tan hét trong HSOu dic néng thu dwoc hon hop san pham khir
gom 0,015 mol Sva 0,0125 mol H2S. C6 can dung dich sau phan vrng dwoc lwong muoi khan 1a:

A. 12,65 ¢ B. 15,62 g C.16,52¢ D.1526 g
Giai: St +6e >0 va S +8 = — S?
0,09 < 0,015 01 < 0,0125

96.(0,09+0,1)

Mmubi = Mkim loai + mgéc acid= 7,4+ :16,52 g. Dé,p an C.

Vidu 4: Cho 11,8 g hon hop Al, Cu phan irng véi hon hop dung dich HNO3 Va H2SO4 dur, thu diege 13,44 \it (dktc)
hon hop khi SOz va NO2 ¢6 t khéi véi Ha la 26. Khéi lwong mudi tao ra trong dung dich 1a:
A.558¢ B.50¢ C.612¢g D.56 g
Giai: Dya vao so do duong chéo ta tinh dugc
N, =0,2mol, Nyo, = 0,4mol

S* +2¢ > s™ va N® +1le — N*
04 <« 02 0,4 «— 0,4
mmu61 = mklm loai + msoz, + mNO, :11,8+ 96;’4 + 62;[0’4 = 55,8 g. Dép él’l A

Mot s6 bai tdp twong tu:

01. Cho 5,3g hon hop Zn va Fe tac dung véi dung dich HCI thay thoét ra 0,59 khi Hz. Khdi lwong mudi clorua
trong dung dich la:
A.23,059 B.23,50 ¢ C.32,05¢ D. 32,509
02. Oxy hoa hoan toan 14,3g hdn hop bdt cac kim loai Mg, Al, Zn bang oxy du thu dugc 22,3g hdn hop oxit. Cho
hdn hop nay tac dung voi dung dich HCI du thi luong mudi tao thanh trong dung dich 1a:
A.36,6¢ B.32,05¢ C.49,8¢ D.489¢g
03. Hoa tan hoan toan 58 g hdn hop A gém Fe, Cu, Ag trong dung dich HNO3 thu duoc 0,15 mol khi NO, 0,05
mol khi N2O, va dung dich D. C6 can dung dich D lugng mudi khan thu dugce la:
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A.120,4 g B.89.8¢ C.11,7g D.90,3¢g
04. Hoa tan hét 4,2 g hdn hop kim loai Zn va Fe bang dung dich H>SOs dic néng thu dwoc 0,025 mol S (san
pham khir duy nhat). C6 can dung dich sau phan tmg chit ran khan thu duoc la:
A 14,19 B.1149¢ C.66¢ D.1,14¢g
05. Cho 8,5 g cac kim loai Al va Mg tan hét trong dung dich hdn hop HNO3 lodng va H2SOs lodng, thu dugce 11,2
lit (dktc) hdn hop khi B gdm NO va Hy ¢6 ti khdi so voi Hp 12 8. C6 can dung dich sau phan tmg dugc lugng
mudi khan 12:
A.59¢ B.69g C.79¢ D.89¢g
06. Hoa tan hoan toan 11,9 g hdn hop gdom Al va Zn bang H2SO4 dic nong thu dwoc7,616 lit SO (dktc), 0,64 g S va
dung dich X. Khdi lugng mudi trong dung dich X la:
A.50,3¢g B. 30,59 C.350040 D. 30,059
07. Hoa tan 18,5 g hon hop X gém Fe, Cu bang dung dich HNO3 du thu duoc 6,72 lit (dktc) hon hop khi B
gdm NO va NO2 c6 khdi lwong 12,2 g. Khéi lugng mudi nitrat sinh ra la:
A.459¢ B.495¢ C.59,4¢ D.95,4¢
08. Dung dich A chi chira ba ion H*, NO3", SO4%,. Pem hoa tan 6,28 g hdn hop B gém 3 kim loai M, M’, M’ ¢6
hoa tri twong Gng 1a I, 11, III vao dung dich A thu dugc dung dich D va 2,688 lit khi X gdm NO, va SO (dktc).
Co6 can dung dich D duoc m gam mubi khan, biét rang khi X ¢6 ti khdi v6i Hz 1 27,5. Gia trj ciia m la:
A.1576 g B. 17,56 ¢ C.16,57¢ D.16,75 ¢
09. Cho 2,16 g kim loai Mg tac dung véi dung dich HNO3z du thu duoc 0,896 lit khi NO (dktc) va dung dich X.
Khéi lugng mudi khan thu duge khi lam bay hoi dung dich X 1a:
A.1392¢ B.8,88¢ C.13,32¢g D.6,52¢g
10. Hoa tan hét 12 g hdn hop kim loai X, Y vao dung dich HNO3 thu duoc m gam mudi khan va 1,12 lit khi N2
(dktc). Tim gia tri cua m:

A.34g  B.44g C.43¢g D.33g ’
11. Cho 1,35g X gom Cu, Mg, Al tac dung hét véi HNO3 thu dugce 0,01 mol NO va 0,04 mol NOz. Tinh khoi lugng
muoi.

A.5690gam B.4,45gam C.55gam D. 6,0 gam
12: Cho 1,35 gam hdn hop A gdm Cu, Mg, Al tac dung vi HNO3 du duoc 1,12 lit NO va NO2 ¢ khéi luong trung
binh 1a 42,8. Biét thé tich khi do & dktc. Tong khéi lwong mudi nitrat sinh ra la: [6]

A.965g  B.7,289  C.424g  D.5,69

Dang 6: Cdc badi tdp vé kim logi qua nhiéu trang thai oxy héa nhuw Fe, Cu ...

Céc kim loai ndy c6 nhiéu trang thai oxy héa nén khi oxy héa chiing thuong thu duge hdn hop cac oxit va c6
thé c6 kim loai chua bi oxy hoa. Thong thuong, bai toan cho toan b lugng oxit kim loai chuyén vé mot trang thai
oxy hoa cao nhét. Dé giai quyét dang bai tap ndy can chu :

e Chi quan tam dén trang thai oxy hoa dau va cudi cia kim loai, khong can quan tim dén cac trang thai oxy
hda trung gian.

e Dit 4n s6 voi chat dong vai tro chat khu.

Vidu 1: Nung x gam Fe trong khdng khi, thu diwrgc 104,8 gam hon hop rin A gom Fe, FeO, Fe:03, FesOa. Hoa
tan A trong dung dich HNO3 du, thu duoc dung dich B va 12,096 lit hon hop khi NO va NO2 (dktc) co ti khoi doi
voi He la 10,167. Gia tri cua x la:
A.85029 B. 49,22g ) C. 78,49 . D. 989
Giai: Dya vao so do duong chéo dé tinh dugc s6 mol NO va NO> lan luot 1a 0,18 va 0,36 mol.
Fe—%>hhA(Fe, Fe,0,, FeO, Fe,0,) — ™% 5 Fe(NO,),
Céc phan tng c6 thé xay ra:
Trong khong khi sat tac dung vai 0Xy tao ra cac oxit
2Fe + O2 - 2FeO
4Fe + 302 — 2Fe304

3Fe + 20, — Fe203

15



Hén hop B tac dung véi dung dich HNOs:
Fe + 4HNO3 — Fe(NO3); + NO + 2H.0
3FeO + 10HNO3 — 3Fe(NO3); + NO + 5H20
3Fe304 + 28HNO3z — 9Fe(NO3)s + NO + 14H,0

~ Fe203 + 6HNOs — 2Fe(NOs)s + 3H20 O
Ta thay, qua trinh phan g toan bo lugng Fe kim loai duoc chuyén thanh Fe** nén ta ¢6 qué trinh nhuong e:

Fe - 3e — Fe*

X 3X

—_ _) —_

56 56

. 3X
= 2 e (nhuong) = 5 mol

S —~
Qua trinh nhéan e: NO<h &= Pa<k
0,36 0,36
S =
Nd<bh <= Pdi<]
3.0,18 «— 0,18
02 + 4de — 20% )
a 4a (voi a la s6 mol Oz da oxy hoa Fe)

= Y e (nhén) =0,36 + 0,18.3+4a =0,9 +4a (mol)
Theo DLBT electron, ta c6: )’ e nhan = Y enhuong

_ _ X
<=> 09+4a= -

Mit khac, theo PLBTKL: khéi lwong hdn hop ran A la:
Mre + Mo2 = 104,8 (gam)
hay X +32a=104,8 (2)
Giai h¢ hai phuong trinh (1) va (2),tacé6 X = 78,4 gam. Chon dép an C.

Vidu 2: (Trich dé thi vao DHSP Ha Noi 1998) Pé m gam bét sdt (A) ngoai khéng Khi, sau mét thoi gian bién
thanh hon hop (B) c6 khoi lwong 12 gam gom Fe, FeO, Fe3Os, Fe20s. Cho B tac dung hoan toan voi dung dich
HNOs thay sinh ra 2,241 khi NO duy nhat ¢ dktc. Tinh m.

A.20,08¢g B. 30,08 g C.218¢g D. 22,08 g
Giai: Fe—2%>hhA(Fe, Fe,0,, FeO, Fe,0,) —™% 5 Fe(NOQ,),
r N 14 +5
S6 mol e do Fe nhuong phai bang s6 mol e do oxy thuva N ciaa HNO3z thu:
Tacy: Mg_l12-m, 22,
56 32 22,4

Giai ram =20,08g. Pap an A.

Vidu 3: Pé a gam bot sdt ngodi khong khi, sau mot thoi gian sé chuyén thanh hon hop A ¢6 khoi lwong la 75,2
gam gom Fe, FeO, Fe;O3 )/ét Fe30a. Cho hon hop A phan wng hét voi dung dich H.SO4 dam ddac, nong thu dwoc
6,72 lit khi SO2 (dktc). Khoi luwong a gam la:

A. 56 gam. B. 11,2 gam. C. 22,4 gam. D. 25,3 gam.

cos 4 A a
Giai: SO mol Fe ban dau trong a gam: n., = — mol.

. 752 _
S6 mol Oz tham gia phan tng: n, = >2-3 mol.
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Quia trinh oxy hoa: Fe — Fe* + 3e (1)

a 3a
—mol —mol
56 56
e \ 3a
SO mol e nhuong: n, = 6 mol
Quia trinh khur: 02 + 4e —» 2072 (2)

S04+ 4H* + 26 —— SO, + 2H,0 (3)
T (2),3) —» n, :4n02 +2n502

—4x 2278 503=-2
56
= a =156 gam. Chon dap an A.

Mot s6 bai tdp twong tu -

I) Bai tap vé kim loai tic dung véi dung dich axit

Bail:Cho 1,86 g hép hop Mg va Al vao dung dich HNOs lodng du sau phan (mg thu duoc 560 ml N2O ( dktc) la
san pham khtr duy nhat . Tinh % vé khoi luong ctia moi kim loai trong hon hop ban dau.

B~é1i 2 : Cho 8,32 gam Cu tac dung vira du véi 120 ml dung dich HNOgz sau phan (g thu duoc 4,928 lit (dktc)
hon hop NO va NOz . tinh nong d¢ mol cua dung dich HNO3 ban dau.

Bai 3: Hoa tan hoa‘m’toa‘ln 1,35 gam mot kim loai M b?mg dul}g dich HNO3 du dun nong thu dugc 2,24 lit NO va
NO: (dktc) co ty khoi so vdi Hz bang 21 ( khong con san pham khir khéc). Tim kim loai M

Bai 4: Hoa tan hoan toan 2,16 gam Al trong dung dich HNO3 IM thu dugc 1,232 lit hén hop B gdm NO va N,O
(dktc) . tinh ty khoi cua B so voi Ho ( khéng cé spk khéc)

Bai 5: Hoa tan hoan toan 5,2 gam kim loai M vao dung dich HNOgz du thu dugc 1,008 lit ( dktc) hon hop 2 khi NO
va N2O 1a san pham khir duy nhét . sau phan tmg khdi luong dung dich ting 1én 3,78 gam so v6i ban dau. tim M

Bai 6: Hoa tan hoan toan 3,3 gam hén hop X gdom Fe va kim loai R ¢6 hoa tri khong d6i trong dung dich HCl du
thu dugce 2,688 lit Hz . Néu ciing hoa tan 3,3 gam X ¢ trén bang dung dich HNO3z du thu dugc 0,896 lit hon hop
N20 va NO c6 ty khoi so véi Hz 1a 20,25( cac thé tich do ¢ dktc). Tim R va % veé khoi luong cia hon hop X

Bai 7: Cho 5,4 gam Al tac dung vo6i 200 ml dung dich H2SO4 2M (loéng) thu dugce dung dich B. Cho x ml dung
dich NaOH 1M vao B va khuay déu . voi gia tri nao ctua x dé két tua 16n nhat; dé khong cé két tua

Bai 8: Cho 10 gam hdn hgp Mg, Fe, Zn tac dung v6i 100ml dung dich hon hop H2SO4 0,8M va HCI 1,2 M, sau
phan Umg thu duoc x lit H2 & dktc. Tinh x

Bai 9: Cho 5,4 gam mot kim loai R vao cbc chira 146 gam dung dich HC1 20% , sau khi phan tng két thiic thu
duogc 6,72 lit Hz (dktc) . Tim R

Bai 10: hdn hop X gdom Al va kim loai M ¢6 hoa tri 2 va khéi lwong nguyén tir nhd hon ctia Al Cho 7,8 gam X
vao dung dich H2SO4 loang du thay kim loai tan hét va thu dugc 8,96 lit H (dktc) . Tim M va % vé khoi lugng
trong X

Bai 11: Cho 3,84 gam Cu tac dung voi 80 ml dung dich hdn hop gédm HNOs 1M va HCI 1M sé thu duoc t6i da
bao nhiéu lit NO (dktc)

Bai 12: So sanh thé tich khi NO ( duy nhat ) thoat ra trong 2 thi nghiém sau:

a) cho 6,4 gam Cu tac dung voi 120 ml dung dich HNO3z 1M

b) Cho 6,4 gam Cu tac dung v6i 120 ml dung dich hon hgp( HNO3 1M va H,SO4 0,5M). C6 can dung dich &
truong hop b sé thu dugc bao nhiéu gam mudi khan ( gia thiét cac phan tng xay ra hoan toan , cac khi do cung dk)
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Bai _13: Hoa tan hoan toan 1,62 gam Al trong 280 ml dung dich HNO3z 1M dugc dung dich A va khi NO ( 1a san
pham khtr duy nhét ). Mt khac cho 7,35 gam hai kim loai kiém thudc hai chu ky lién tiép vao 500 ml dung dich
HCI1 dugc dung dich B va 2,8 lit H2 (dktc) . khi tron dung dich A vao dung dich B théy tao thanh 1,56 gam két toa.
Xac dinh tén hai lim loai va tinh ndng d6 mol cta dung dich HC1 d3 dung.

Bai 14: cho 7,68 gam Cu vao 120 ml dung dich hon hop gém HNO3 1M va H,SO4 1M, sau khi phan ng hoan
toan thu duoc bao nhiéu lit NO (dktc) 1a spk duy nhit. C6 can dung dich thu duoc bao nhiéu gam mubi khan.

Bai 15: Cho 1,92 gam Cu vao 100 ml dung dich chira KNO3 0,16M va H,SO4 0,4M thay sinh ra mot chit khi co ty
khdi so v6i Hz 1a 15 va dung dich A

a) Tinh thé tich khi sinh ra ¢ dktc

b) Tinh thé tich dung dich NaOH 0,5M tbi thiéu can cho vao dung dich A dé két tia toan b ion Cu?* ¢6 trong
dung dich A

Bai 16: Cho 3,87 gam hdn hop A gdm Mg va Al vao 250 ml dung dich X chira HC1 1M va H2SO4 0,5M thu dugc
dung dich B va 4,368 lit Hz dktc. Cho thém H>0 vao dung dich B dé duge 1100ml dung dich D

a) Tinh pH cua dung dich D

b) Tinh % vé khi luong ctia mdi kim loai trong hdn hop A

¢) ¢6 can dung dich B thu dwoc bao nhiéu gam mudi khan

Bai 17:Cho a gam bt sat tac dung voi oxi trong diéu kién thich hop thu duoc hdn hop B gom (Fe, FeO, Fe,0s3 ,
FesOa ) co khoi lugng 1a 21,6 gam. Cho hon hop B tac dung voi dung dich HNOs lodng du sau khi phan tng két
thuc thu dugc 2,24 NO 1a san pham khir duy nhat .Tinh a

Bai 18: Cho 8,4 gam Fe tac dung v6i 400ml dung dich HNO3z 1M , sau phan ng thu dugc dung dich X va san
pham khir duy nhat 1a NO. C6 can dung dich X thi thu dugc bao nhleu gam muoi khan.

@19: cho m gam sit tac dung véi dung dich HNOs sau phan tmg thu dugc dung dich Y; 0,1mol NO (spk duy
nhat ) va 2 gam kim loai. Tinh m

Bai 20: cho 11,2 gam Fe vao 1lit dung dich HNO3 0,6M thu dugc dung dich X va NO 1a spk duy nhit . sau phan
ung cd can dung dich X thi thu dugc bao nhi€u gam muo6i khan.

Bai 21: cho 25,6 gam Cu vao dung dich HNOs sau phdn ng thu duoc hon hop X va 4,48lit (dktc) khi NO duy
nhat . Cho tiép 100ml dung dich HC1 0,8 M vao X thi c6 thu dugc khi nita khong, bao nhiéu lit(dktc)

Bai 22: Cho 12gam Mg vao 200ml dung dich HNO3 1M sau phan tng thu duoc hdn hop Y va khi NO (gia sir 1a
spk duy nhét ). Cho tiép 500ml dung dich H,SO4 1M(lodng) vao Ygia sir chi tao ra 2 spk 1a NO va H, véi tong thé
tich 14 x lit (dktc) , tinh x

Bai 23: Hoag tan hoagn toagn m gam hodn hoip 2 kim loaii X, Y (cou hoau tro duy nhat) trong dung doch axit
HNO3 thu Addic hoan héip khi B goam 0,03 mol NO vag 0,02 mol NO. Soa mol HNOs fiad tham gia phaln ung
lag:

Bai 24: Hoag tan vbga fiul 6 gam hoan hoip 2 kim loaii X, Y (cou hoau tro duy nhaat) trong dung doch
hoan hoip 2 axit HNOs vag H2SOa4 thi thu fi6dic 2,688 lit hoan hoip khi B goam NO:2 vag SO: (fiktc) cou
khoai 1661ng lag 5,88 gam. Coé cain dung doch sau phadn 6ung thu Aiééic m gam muoai khan. Giau tro
cula m lag:

Bai 26: Cho 4,04 gam hoan héip X goam Fe, FeO, Fes04 phaln dung heéat voui dung doch HNOs do thu
fi6dic 336 ml khi NO (fiktc, salin phadm khol duy nhaat). Soa mol HNOz fiad phalin 6ung lag:

Bai 27: Cho 10,4 gam hoéan hoéip Fe vag C trong fiou Fe chieam 53,85% vea khoai |66ing phadn 6ung
voui dung doch HNOs fiaéc noung, do thu fiddic V lit khi (fiktc), giau tro cula V lag:
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Bai 28: Ne& hoag tan heéat 0,06 mol Fe thi caan soa mol HNOs3 toéi thiedu lag (saiin phadm khoéd duy
nhaét lag NO):

Bai 29: Nung 8,96 gam Fe trong khoang khi fiédic hodn hdip A goam FeO, Fe203 vag FesOa4. Ned hoga
tan hoagn toagn A caan todi thiedu 0,5 lit dung doch HNOs 1M, thoaut ra khi NO duy nhaat (fiktc). Soa
mol khi NO bay ra lag:

Bai 30: Hoag tan heéat hoan héip goam 0,1 CuzS, 0,1 mol CuFeS2 vag a mol FeS: trong dung doch
HNOs thu fiddic dung doch X chae chéua muoai sunphat. Cho X tauc duing véui dung doch Ba(OH)2 do
roai lady keat tuia fiem nung fiean khodi 166ing khoang fioai thu fi6dic m gam chaat raén, m cou giau
tro:

Bai 31: Ned khod hoagn toagn 3,04 gam hoan hdip X goam FeO, F20s3, FesO4 caan 0,05 mol Hz. Maét
khauc hoag tan hoagn toagn 3,04 gam hoan héip X trong dung doch H2SO4 fiaéc thu fA6dic V lit (Aktc)
khi SO2 duy nhaat. Giau tro cuda V lag:

Bai 32: Cho 16,2 gam kim loaii M (cou houa trd khoang fiodi) tatic duing heat véui 0,6 mol O2 thu i6oic
chaat raén X. Cho X tauc duing hoagn toagn voui dung doch HCI thu fiddic 13,44 lit khi H2 (fiktc). Kim
loaii M lag:

Bai 33: Ned hoga tan hoagn toagn m gam hoan hdip ba kim loaii X, Y, Z (fieau coll hota trd duy nhaat)
caan todi thiedu 250 ml dung doch HNO3 a M khoang thady khi thoaut ra vag thu fi6dic dung doch A.
Nedu cho NaOH vago dung doch A thady thoaut ra khi lagm xanh quyg adm. Neau coa cain dung doch
A caan thaan thu i66ic (m + 21,6) gam muodi khan. Giau tro cuda a lag:

Bai 34: Hoga tan hoagn toagn hoan hdip goam 0,01 mol S, 0,03 mol FeS vag a mol FeS2 trong dung
doch HNO3 thu 66ic V lit khi NO duy nhaat (fiktc) vag dung doch X chae chéua muoai suafat. Giau tro
cutia V lag:

Bai 35: Hoag tan hoagn toagn 49,6 gam hoan hdéip X goam Fe, FeO, Fe203, Fe304 baeng
H2S04 faéc noung thu A6dic dung doch Y vag 8,96 lit khi SO2 (fiktc). Khoai 166ing muoai cou trong
dung doch Y lag:

Céu 36: X 1a kim loai thudc phan nhom chinh nhém II (hay nhém ITA). Cho 1,7 gam hdn hop gom kim loai X va
Zn tac dung véi lugng du dung dich HCI, siph ra 0,672 lit khi H2 (& dktc).’Mét khéc, khi cho 1,9 gam X tac dung
v6i luong du dung dich H2SO4 loang, thi the tich khi hidro sinh ra chua dén 1,12 lit (¢ dktc). Kim loai X 1a

Cau 37: Cho 3,6 gam Mg tac dung hét véi dung dich HNOs (dw), sinh ra 2,24 lit khi X (san pham khtr duy nhat, &
dktc). Khi X 1a

Cau 38: Hoa tan hét 7,74 gam hdn hop bot Mg, Al bang 500 ml dung dich hdn hgp HCI 1M va H>SO4 0,28M thu
dugc dung dich X va 8,736 lit khi Hz (¢ dktc). C6 can dung dich X thu dugc lugng mudi khan 1a

Cau 39: Cho 3,2 gam bot Cu tac dung véi 100 ml dung dich hén hop gom HNO3 0,8M va H2S040,2M. Sau khi
cac phan ung xay ra hoan toan, sinh ra V lit khi NO (san pham khtr duy nhat, ¢ dktc). Gia tri cia V 1a

Céau 40: Cho 2,16 gam Mg tac dung v61 dung dich HNOs (dw). Sau khi phan tng xay ra hoan toan thu dugc 0,896
lit khi NO (¢ dktc) va dung dich X. Khoi lugng mudi khan thu dugce khi 1am bay hoi dung dich X 1a

Céu 41: Cho m gam hén hop X gdm Al, Cu vao dung dich HCI (dw), sau khi két thuc phan ng sinh ra 3,36 lit khi
(¢ dktc). Néu cho m gam hon hop X trén vao mot lugng du axit nitric (dac, ngudi), sau khi két thuc phan ing sinh
ra 6,72 lit khi NO2 (san pham khtr duy nhat, & dktc). Gia tri cia m la

Cau 42: Thé tich dung dich HNO3 1M (lodng) it nhat can dung dé hoa tan hoan toan mot hdn hop

gdm 0,15 mol Fe va 0,15 mol Cu la (biét phan tmg tao chat khir duy nhét 1a NO)
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Cau43: Cho 17,7 gam hon hqp Cu, Zn, Mg tac dung véi dung dich~HN03 du:’thu duoc dqu dich X, ¢0 can dung
dich X thu dugc 67,3gam mudi khan( khong c6 NH4sNOs ).Nung hon hop mudi khan nay dén khoi luong khong
do61 thi thu dugc bao nhiéu gam chat ran.

Cau 44: Cho 16,6 gam hon hop X dang bot di tron déu gém Al, Mg, Cu tac dung véi dung dich HNOg3 loang, du
thu duoc dung dich Y, c6 can Y thu dugc 91 gam muoi khan ( khong chira NH4NO3 ). mét khéc cho 13,3 gam X
tac dung véi oxi du thi thu dugc bao nhi€u gam oxit.

Cau4s: hoa tan hoan toan 0,368 gam hdn hop nhom va kém can vura du 2,5 lit dung dich HNOs 0,01M thi khong
thay c6 khi thoat 1én, sau phan ng ta thu dugc 3 mudi. Tinh % vé khoi lugng ctia moi kim loai ¢6 trong hon hop.

Céu~46: Hoa tan hoan toép 31,2g hén hop Al, Mg bfmg dung dich HNO3 loﬁng, du thu dugc dung dich A va 8,96
lit hon hop khi B (dktc) gom Nz, N2O (khdng con spk khac), dejrz =20. Tinh s6 mol HNOsz da phan tmg va khoi
lugng muoi khan thu dugce khi c6 can A

Cau ﬂ?: Hoa tan hoé‘n toan 23,1g hon hop Al, Mg, Zn , Cu bfmg dung dich HNQg loang, du thu dugc dung dich’A
va hon hgp khi B gom 0,2 mol NO, 0,1 mol N2O (khong con spk khéc). Tinh s6 mol HNOs da phdn tng va khoi
lugng muoi khan thu dugce khi c6 can A

Phan trdc nghiém
01. (Pé tuyén sinh PH-CD Khoi B nam 2007)
Nung m gam sit trong oxy du thu duoc 3 gam hdn hop chét rin X. Hoa tan hét hdn hop X trong dung dich
HNO; du thoat ra 0,56 lit khi (dktc) NO (1a san pham khir duy nhat). m 1a :
A. 2229 B. 2,629 C.252¢ D.232¢g
02.Dé m gam bot sat ngoai khong khi sau mot thoi gian thu duoc 6 gam hdn hop cac chat ran. Hoa tan hoan toan
hén hop d6 bang dung dich HNOs thu duge 1,12 lit khi NO duy nhat (dktc). Gia tri ctia m 14 :
A.10,08¢ B.1,08¢ C.504¢ D. 0,504 g
03. Bé a gam bot sat ngoai khong khi sau mét thoi gian thu duogc 75,2 gam hdn hop chit rin X. Hoa tan hét hdn
hop X trong dung dich H2SO4 dic néng (du), thoat ra 6,72 lit (& dktc) SO2 (1a san pham khtr duy nhat). Gia tri
cuaala:
A. 56 gam. B. 11,2 gam. C.22,4gam. D. 25,2 gam.
04. Cho 16,2 gam kim loai M, hoa tri n tac dung v6i 0,15 mol Oz. Chét ran thu dugc sau phan tng cho hoa tan
hoan toan vao dung dich HCI du thu dwoc 13,44 lit khi H2 (dktc). Kim loai M 14 :
A. Fe B. Al C.Cu D. Zn
05. X 12 hon hop gom Fe, FeO, Fe;0s, Fe30q c6 ti 16 mol 1an luot 14 1 :2 :3 :4. hoa tan hoan toan 76,8 gam X bang
HNO3 thu duge 4,48 lit hdn hop khi Y gdm NO va NO,. Thé tich dung dich HNO; tdi thiéu can dung 14 :
A. 0.8375 B. 0,575 C. 0,4375 D. 0,7365
06. Dé 27 gam Al ngoai khong khi, sau mot thoi gian thu duoc 39,8 gam hdon hop X gdm Al va Al,0s. Cho X tac
dung v6i H2SO4 dac nong du thu dugce V lit khi SO2 (dktc). Gid tricua V la :
A. 15,68 lit B. 16,8 lit C. 33,6 lit D. 31,16 lit
07. B6t 12,8 gam Cu trong khdng khi. Hoa tan chat ran thu dugc vao dung dich HNO3z 0,5M théy thoat ra 448 ml
khi NO duy nhét (dktc). Tinh thé tich tdi thiéu dung dich HNOs can dung dé hoa tan hét chat ran.
A. 420 ml B. 840 mi C. 480 mi D. 240 ml
08. Nung m gam sit trong khong khi , sau mot thoi gian nguoi ta thu duoc 104,8 gam hdn hop ran A gém Fe,
FeO, Fe;0s3, Fes04. Hoa tan hoan toan A trong HNOs du thu duoc dung dich B va 12,096 lit khi hon hop khi
NO va NO; (dktc) co ti khdi so voi He 13 10,167. Gia trj ciia m 1a:
A. 72 B. 69,54 C.91,28 D. 78,4
09. Pot chay 5,6 gam bot Fe trong binh dung O thu dugc 7,36 gam hdn hop A gdm Fe,Os, FesOs va Fe. Hoa tan
hoan toan lwong hdn hop A bang dung dich HNO3 thu duge V lit hdn hop khi B gdm NO va NO,. Ti khéi cta
B s0 v6i Hz bang 19. Thé tich V & dktc 1a:
A. 672 ml. B. 336 ml. C. 448 ml. D. 896 ml.
10. Cho a gam hdn hop A gom oxit FeO, CuO, Fe;03 c6 sb mol bang nhau tic dung hoan toan véi lugng vira dii 1a 250
ml dung dich HNO; khi dun néng nhe, thu dugc dung dich B va 3,136 lit (dktc) hdn hop khi C gdm NO2 va NO ¢6
ti khéi so véi hidro 1a 20,143. Tinh a.
A. 74,88 gam. B. 52,35 gam. C. 61,79 gam. D. 72,35 gam.
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11. Cho ludng khi CO di qua dng stir dung m gam Fe203 & nhiét d6 cao mot thoi gian nguoi ta thu duoc 6,72 g hdn
hop gom 4 chét ran khac nhau A. Pem hoa tan hoan toan hdn hop nay vao dung dich HNOs du thay tao thanh
0,448 lit khi B duy nhét co ty khdi so vai Hz bang 15. m nhan gia trj la:

A. 5,569 B. 6,649 C. 7,29 D. 8,89

12. Tron 0,81 gam bot Al v6i hon hop X gdm Fe,0s, va CuO rdi thuc hién phan ¢mg nhiét nhém, thu dugce hdn

hop Y. Hoa tan hét Y trong dung dich HNOj3 du thu dwoc hdn hop khi gdm NO va NO; ¢6 thé tich lan luot 1a:
A. 0,336 lit va 1,008 lit B. 0,224 lit va 0,672 lit
B. 0,504 lit va 0,448 lit C. 0,108 lit va 0,112 lit

13. Cho H2 di qua dng st chtra a gam Fe203 dun néng, sau mot thoi gian thu duoc 5,2 gam hdn hop X gdm 4 chit

ran. Hoa tan hét hdn hop X bang HNO; dic, nong thu dugc 0,785 mol khi NO, .Gia tri a la:
A. 11,48 B. 24,04 C. 17,46 D. 8,34

14. Cho CO qua dng st chita m gam Fe;03 , dun néng. Sau mot thoi gian ta thu duge 5,2g hdn hop X gdm Fe va 3

oxit kim loai. Hoa tan X bang HNO3 dic, nong thi thu duoc 0,05 mol khi NO2 . Tinh gi tri m.
A. 5,69 B. 4,79 C. 4,76 D. 4,04g

Dang 7: Dang todn trong dung dich nhiéu chat khit, nhiéu chdt oxy héa ma si trao déi electron xdy ra dong thoi
(thwong gdp la dang todn kim loai nay day kim logi khdc ra khéi dung dich muoi.

Gip bai toan loai ndy can luu y

- Tinh s6 mol kim loai va ion kim loai trong mudi va s6 mol electron tuong tng.

- So sanh sb mol electron nhuong va nhin dé x4c dinh chat du va chit hét.

- Xac dinh chét ran va tinh toan.
Vi du 1: Hoa tan hét hon hop bot gom 6,5 gam Zn va 4,8 gam Mg can V ml dung dich Y chita CuSO4 0,5 M va
AgNOs 0,2 M. Gia tri cua V la:

A. 200 B. 300 C. 400 D. 500
Giai: nzn=0,1 mol, nwmg=0,2 mol. Goi V lit 14 thé tich dung dich.
Zn -2 — Zn** Cu* +2¢ - Cu
0,1—> 0,2 0,5V—->1V
Mg -2¢ —»  Mg* Agt +le —  Ag
02— 04 0,2v—0,2Vv
= 2. e (nhuong)=0,2+0,4=0,6 mol = 2 ¢ (nhan)=0,2V+V=1,2V mol

Dé hon hop bot bi hoa tan hét thi: Y. e (nhuong)=Y. e (nhén)
= 1,2V=0,6 = V=0,5 lit = 500 ml. Pap an D.

Vi du 2: Mgt hon hop X gom Al va Fe c6 khoi heong 8,3g. Cho X vao 1lit dung dich A chira AgNO3 0,1M va
Cu(NOs)2 0,2M. Sau khi phan umg ket thic dugc chat ran B (hodn toan khong tac dung voi dung dich HCI) va
dung dichC (hoan toan khéng c6 mau xanh ciia Cu?*). Tinh khoi liwong chat rdn B va %Al trong hon hop.

A. 23,69; %Al = 32,53 B. 24,89; %Al = 31,18
C. 28,7g; %Al = 33,14 D. 24,69; %Al = 32,18
Gidi: Chiéu sdp xé&p cac cap oxy hda khir trong day dién hoa:
AREeaar S

AfFe as
- Ag bi khtr trudc Cu?*; dung dich bi mat hét mau xanh ctia Cu?* nén Cu?* va Ag* déu bi khir hét tao Ag va
Cu kim loai.
- Al phan tng xong roi dén Fe; chat ran B khong phan tmg véi HCI, do d6 Al va Fe da phan tmg hét.
Vay, hdn hop B gdbm Cu va Ag = Mg = Mcy + Mag
Nag = 0,1mol ; ncy =0,2mol = mg =0,1x108 + 0,2x64 = 23,6(Q)

Goi hon hgp X 1)

Qua trinh nhuong e: Al - 3e — A
X 3X
Fe- 2e » Fe?* =Y enhuong = 3x + 2y(mol)
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y 2y
Qué trinhnhdne: Cu?* + 2e — Cu
0,2 0,4
Ag+ e— Ag =Y enhan= 0,4+ 0,1 =0,5(mol)
01 01
Theo DLBT electron: )’ e nhuong =} e nhan <> 3x +2y=0,5 2)

Tu (1) va (2), suy ra: ﬁ%ﬁg&

Vay dap an dung 1a A.

Vi du 3: Hon hop A gdm 2 kim loai R1, Rz c6 hod tri x, y khéng ddi (R1, Rz khong tac dung voi nude va
dimg truéc Cu trong diy hoat dong hoéa hoc ctia kim loai). Cho hdn hop A phan mg hoan toan véi dung dich
HNO3 du thu duoc 1,12 lit khi NO duy nhat & dktc. Néu cho lwong hdn hop A trdn phan tng hoan toan véi dung
dich HNOs thi thu dugc bao nhiéu lit No. Céc thé tich khi do ¢ dktc.

A. 0,224 lit. B. 0,336 lit. C. 0,448 lit. D. 0,672 lit.

Giai : Trong bai toan nay co 2 thi nghiém:
9 9 +5 2 +2 4
TN1: R1 va Rz nhudng e cho Cu?* dé chuyén thanh Cu sau d6 Cu lai nhudng e cho N dé thanh N (NO). So6

mol e do R: va Rz nhuong ra la
+5 +2
N+3 — N

0,15 « L2 0,05
22,4

r +5 2 r I4
TN2: Ry va Ry truc tiép nhuong e cho N dé tao ra N2. Goi x 1a s6 mol No, thi s6 mol e thu vao la
+5
2N +10e — N
10X «— x mol

Tacd: 10x=0,15 — x=0,015
= VNZ =22,4.0,015 = 0,336 lit. Pdp an B.

Mot s6 bai tdp twong tir:

01. Cho hdn hop bot gdm 6,5 gam Zn va 4,8 gam Mg vao 200 ml dung dich Y chtra CuSO4 0,5M va AgNO3 0,3M.
Sau khi cac phan tmg xay ra hoan toan, thu dugc m gam chat ran. Gid tri ciia m la:
A.19,38¢g B. 21,06 g C.22,14¢ D.24,05¢
02. Cho 8,3 gam hdn hop X gém Al va Fe c6 s mol bang nhau vao 100 ml dung dich Y gom Cu(NOs), va AgNOs,
sau khi phan tng két thuc thu dugc chit rin A gdm ba kim loai. Hoa tan A vao dung dich HCI du thiy c¢6 1,12
lit khi thoét ra (dktc). V& con lai 28 gam chét ran khong tan B. Nong d6 Cwm ctia Cu(NOs), va AgNOs lan luot
la:
A.2Mva 1M B. 1M va 2M C.0,2M va 0,1M D. 0,2M va 0,3M
03. Dung dich X gdm AgNO3 va Cu(NO3)2 c6 cting ndng do. Liy mot luong hdn hop gém 0,03 mol Al; 0,05 mol Fe
cho vao 100 ml dung dich X cho t6i khi phan tmg két thuc thu duoc chat rin Y chira 3 kim loai. Cho Y vao HCI
du giai phong 0,07 gam khi. Nong do ctia hai mudbi 1a:
A. 0,3M. B. 0,4M. C. 0,42M. D. 0,45M.
04. Mot hdn hop X gdm Al va Fe co khdi lwong 8,3g. Cho X vao 1 |it dung dich A chita AGNO3 0,1M va Cu(NO3).
0,2M. Sau khi phan tmg két thiic dugc chit rin B (hoan toan khong tac dung véi dung dich HCI) va dung dich
C (hoan toan khong c6 mau xanh ctua Cu?*). Tinh khi luong chit rin B va %Al trong hdn hop.
A. 23,6g; %Al = 32,53 B. 24,89; %Al = 31,18
C. 28,79; %Al = 33,14 A. 24,69; %Al = 32,18
Dang 8. Ap dung PLBT electron gidi mét s6 bdi todn khdc. Bai tdp tong hop.

22



Vi du 1: Khi dét néng 22,05 gam muéi KCIO3 thu dwoe 2,24 lit khi Oz va mét hén hop chdt ran gom mudi kali
peclorat va kali clorua. Xac dinh khoi lwong cac muéi tao thanh.

A. 4,97 g KCl va 13,88 g KCIO3 B. 7,0775 g KCl va 14,9725 g KCIO4

C.7,0775 g KClva 11,7725 g KCIOs A. 11,7725 g KCl va 10,2775 g KCIO3

Giai:

Goi s6 mol cua KCI va KCIO4 1an luot 1a x va y.
—+5 —
Qua trinh nhuonge: -Gl
X 6X «— X
—+5 —+
Quatrinhnhdne: Q==
y 2y <y
20% - 4e — 02
0,4 0,1
Theo DLBT electron: 6x = 0,4 + 2y <> 6x -2y =0,4 <> 3x -y =0,2 @
Mat khac:

Tu (1), (2) suy ra:

Vay déap an dung l1a C.

Vi du 2: Hoa tan hoan toan 17,4 gam hén hop 3 kim loai Al, Fe, Mg trong dung dich HCI thdy thodt ra 13,44 lit
khi. Néu cho 8,7 gam hon hop tac dung dung dich NaOH di thu dwoc 3,36 lit khi (dktc). Viay cho 34,8 gam hén
hop trén tic dung véi dung dich CuSOs dur, loc ldy toan bé chat ran thu dwoce sau phan vmg tic dung véi dung
dich HNOg néng, du thi thu dwoc V lit khi NO2. Thé tich khi NOg (dktc) thu dweoc la:

A. 26,88l B. 53,76l C. 13,44l D. 44,8l

131
Giai: Wé@ﬂd
Xét toan bg qua trinh phan tng thi: Al, Mg, Fe nhuong e; H(HCI), Cu?" nhan e.
Ma: 2H* + 2e — Hz: Cu?* + 2e — Cu déu nhan 2 electron.
Nén Y e(H*) nhuong =Y e(Cu®*) nhin = TRI—Fep—Fer
.. . ) —+5 —+<1
Qua trinh nhan e cia HNO3: Nlbe — >IN
+5 . .
= Y e( N) nhdn =Y, e(Cu) nhuong
Trong 34,8g hdn hop: VRS Xi=rsAgdl
—GG=EZH S5 p;) i B

Vidu 3: Dot chay a gam FeS trong Oy du, thu khi SO2. Trén SO, véi 1 lwong Oz réi nung hon hop ¢ xiic tac
V20s dirge hon hop khi X. Cho X vao dung dich nuéc brom, viea hét 0,08 mol Bra va thu dwgc dung dich Y. Cho Y
téc dung voi dung dich NaOH dé trung hoa hét heong axit cé trong Y vira hét 0,8mol NaOH. Tinh a.

A. 24,649 B.25,52¢ C. 26,25¢ D. 28,16g
Giai: X c6 thé tac dung voi nudc brom nén X con chira SO.

Goi s6 mol ctia SOz va SOz trong hdn hop X lan luot 1a x va y.

—+<1 —+S
Qua trinh nhuonge: S 3= SINJ
X 2X X

Qua trinh nhan e: Br, + 2¢ — 2Br
0,08 0,06 0,16
Theo BLBT electron: 2x = 0,16 <> x = 0,08
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Dung dich Y ¢6: HBr: 0,16 mol ; HoSO4:(X +y) mol
Hi<h1T B
0,8 « 0,8

= 0,16 +2x+y)=08>x+y=0,32 = y=0,24

— e - —— —
—_ = = T 1« = = &= [ 1

B e - _a o . —

— IR CERSBE@ (Chon ddp 4n D.

Vi du 4: Trén 60 gam bot Fe véi 30 gam bét luu hupnh réi dun nong (khéng c6 khéong khi) thu dwoc chit ran A.
Hoa tan A bang dung dich axit HCI dw dwoc dung dich B va khi C. Bot chdy C can V it Oy (dktc). Biét cdc phan
wng xay ra hoan toan. V co gia tri la:

A. 11,2 lit. B. 21 lit. C. 33 lit. D. 49 lit.

Gidi: Vi n. >ng= % nén Fe du va S hét.

Khi C 1a hdn hop H,S va H. Dot C thu dugc SO, va H20. Két qua cubi ciing clia qua trinh phan tng 1a Fe va
S nhuong e, con Oz thu e,

Nhuong e: Fe — Fe?* + 2
60 60
—mol 2 x— mol
56 56
Nhan e: S > S"™ +  4e
30 30
—mol 4 x— mol
32 32

Thu e: Goi sé mol Oz 14 x mol.
0, + 4e »20?
X mol — 4x

Taco: 4x :@x2+§><4 giai ra x = 1,4732 mol.
56 32

= Vo, =22,4x1,4732 =33 lit. Dap an C

Mot s6 bai tdp twong tu:

01. Cho m gam nhém tac dung véi m gam clo (gia sir phan (mg c6 hi¢u suat 100%), sau phan ing thu duoc chat
ran A. Cho chét ran A tac dung véi dung dich HCI du thu dugce dung dich B va 8,904 lit Hz (dktc). Co can
dung dich B thu dugc lugng chét ran khan la:

A. 56,7375 gam B. 32,04 gam C. 47,3925 gam D. 75,828 gam

02. Lic 0,81 gam bot Al trong 200 ml dung dich chita AQNO3 va Cu(NO3)2 mét thoi gian thu duoc chét rin A va
dung dich B. Cho A tac dung v6i NaOH du thu duoc 100,8 ml khi Hz (dktc) va con lai 6,012 gam hdn hop hai
kim loai. Cho B tac dung véi NaOH du thu duoc két tiia, nung két tiia dén khdi lugng khong doi thu duoc 1,6
gam mot oxit. Nong d6 mol ctia AQNO3 va Cu(NOs), trong dung dich ban dau lan luot 1a:

A. 0,22M va 0,19M B. 0,25M va 0,09M
C.0,225M va 0,19M C. 0,29M va 0,22M

03. C6 200 ml dung dich hdn hgp AgNOs 1M va Cu(NOs)2 0,5M. Thém 2,24 gam bot Fe vao dung dich do, khuay

déu cho phan mg hoan toan thu dugc chét rian A va dung dich B. Khéi luong chét ran A 1a:
A. 8,04 gam B. 4,08 gam C. 5,6 gam D. 8,4 gam
04. (Pé tuyén sinh PH-CP khéi B-2007)
Nung m gam bot sit trong oxy thu duoc 3 gam hdn hop chat ran X. Hoa tan hét hon hop X trong dung dich
HNOs du thoat ra 0,56 lit NO (dktc) 14 san pham khir duy nhét. Gia tri ctia m 1a:
A.252¢ B.1,96 g C.3,36¢ D.2,10¢g
05. (Pé tuyén sinh DPH-CD khéi A-2007)
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Hoa tan 5,6 gam Fe bang dung dich H2S04 lodng du thu duoc dung dich X. Dung dich X phan tng vira da véi
V ml dung dich KMnO4 0,5M. Gia tri ctia V la:
A.20 ml B. 40 ml C. 60 ml D. 80 ml
06. Cho m gam hdn hop Mg, Al vao 250 ml dung dich X chira hai aicd HClI 1M va H2S04 0,5M thu duoc 5,32 lit
khi Hz (dktc) va dung dich Y coi thé tich dung dich khong d6i. Dung dich Y ¢6 pH 1a:
Al B.2 C.6 D.7
07. (Dé tuyén sinh PH-CD khéi A-2008)
Cho 3,2 gam Cu tac dung v6i 100 ml dung chira hai acid HNO3 0,8M va H2SO4 0,2 M. Sau khi phan ing xay
ra hoan toan sinh ra V lit khi NO (dktc) 1a san pham khtr duy nhét. Gia trj cia V la:
A. 0,746 B. 0,448 C.1,792 D. 0,672
08. (Pé tuyén sinh PH-CP khoi A-2008)
Nung m gam hdn hop bot Al va Fe20s (trong mdi truong khéng cd khdng khi) dén phan tng xay ra hoan toan
thu duoc hdn hop chit ran Y, chia Y thanh hai phan bang nhau:
- Phan 1: Cho tac dung voi HaSO4 lodng du,sinh ra 3,08 lit khi Hy (dktc).
- Phan 2: Cho tac dung véi NaOH du sinh ra 0,84 it khi Hz (dktc). Gia tri m 1a;
A. 22,75 B. 2,904 C.294 D. 29.43

09. Hoa tan hoan toan 19,2 gam Cu bang dung dich HNOs, toan bd luong khi NO thu duoc dem oxy héa thanh
NO2 rdi chuyén hét thanh HNOs. Tinh thé tich khi oxy (dktc) da tham gia vao qua trinh tran.
A. 3,36 lit B. 33,6 lit C.2,241it D. 22,4 lit

10. Cho 16,2 gam kim loai M (hoa tri khong d6i) tac dung véi 0,15 mol oxy. Chat rin thu dugc sau phan xong cho

hoa tan hoan toan vao dung dich HCI1 du thu duoc 13,44 lit Hz (dktc). Xac dinh kim loai M (biét cac phan Ung xay

ra hoan toan). A. Al B. Fe C.Cu D. Mg

11. Tron 0,54 g bot nhom vai bot Fe,O3 va CuO roi tién hanh phan g nhié¢t nhdm thu duoc hon hop A. Hoa tan
hoan toan A trong dung dich HNOs dugc hdn hop khi gdm NO va NO2 c¢6 ti 1& s6 mol twong tng 1a 1 : 3. Thé
tich (dktc) khi NO va NO; lan luot la:

A. 0,224 lit va 0,672 lit. B. 0,672 lit va 0,224 lit.
C. 2,24 litva 6,72 lit. D. 6,72 litva 2,24 lit.

12. Hoa tan hoan toan m gam FesOs vao dung dich HNO3 lodng du, tit ca lwong khi NO thu dugc dem oxy hoé
thanh NO> réi suc vao nudc cing dong khi Oz dé chuyén hét thanh HNO3. Cho biét thé tich khi oxy (dktc) da
tham gia qua trinh trén 1a 3,36 lit. Khdi lugng m ctia Fe3Oq 13 gia tri nao sau day?

A. 139,2 gam. B. 13,92 gam. C. 1,392 gam. D. 1392 gam.

13. Hoa tan hoan toan hdn hgp FeS va FeCOs bang dung dich HNO3 dic néng thu dugce hdn hop khi A gom hai

khi X, Y 6 ty khéi so véi hidro bang 22,805. Cong thirc hoa hoc ciia X va Y theo thir tir 13:
A. HoS va COa. B. SOz va CO:..
C.NO2va CO2 D. NO2 va SO>

14. Hoa tan hoan toan 28,8 g kim loai Cu vao dung dich HNOslodng, tat ca khi NO thu dugc dem oxy héa thanh
NO; ri suc vao nudc c6 dong oxy dé chuyén hét thanh HNOs. Thé tich khi oxy & dktc da tham gia vao qua
trinh trén la:

A . 100,8 lit B. 10,08lit C. 504 lit D. 5,04 lit

15. Cho hdn hop gdm FeO, CuO, FesOs co sb mol ba chit déu bang nhau tac dung hét v6i dung dich HNOs thu

dugc hén hop khi gom 0,09 mol NO2 va 0,05 mol NO. Sé mol ciia mdi chat 1
A. 0,12 mol. B. 0,24 mol. C. 0,21 mol. D. 0,36 mol.

16. Cho mot ludng khi CO di qua éng stir dung m gam Fe;O3 nung néng. Sau mot thoi gian thu duoc 10,44 gam
chat ran X gom Fe, FeO, Fe203; va FesOs . Hoa tan hét X trong dung dich HNO3 dic, nong thu duoc 4,368 it
NO; (san pham khir duy nhét ¢ dktc). Tinh m ?

A. 12 gam B. 24 gam C. 21 gam D. 22 gam
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