CHUYEN PE 5: PHUONG PHAP BAO TOAN ELECTRON

|I. Phwong phap bdo toan electron
1. N§i dung phwong phap bio toan electron

- Co s6 cua phuong phap bao toan electron 1a dinh lut bao toan electron : Trong phan irng oxi hda —
khit, tong so electron ma Cdc chat khir nhuwong luén bang tong so electron ma cdc chat oxi hoa nhdn.

- H¢ qua cua cua dinh luat bao toan electron :
® H¢ qua 1 : Trong phan ing oxi hoa — khi, tong sé mol electron ma cdc chat khir nhwong luén bang tong
s0 mol electron ma cdc chat oxi héa nhdn.

o H¢ qud 2 : Poi voi nhitng bai tap lién quan dén phan irng 0xi hda — khit, néu so mol electron ma chat khir
nhuwong I6n hon s6 mol electron ma chdt oxi héa nhdn thi chat khir due va nguoc lai.

- Phuong phap bao toan electron 1a phuwong phdp Qidi bai tdp héa hoC sir dung cdac hé quad cua dinh ludt
bao toan electron.

2. Uu diém ciia phwong phap bio toan electron
a. Xét cac hudng giai bai tap sau :

Cau 40 — Ma dé 359: Dan ludng khi CO di qua hdn hgp gdm CuO va Fe203 nung néng, sau mot thoi gian
thu duoc chat rin X va khi Y. Cho Y hép thu hoan toan vao dung dich Ba(OH); du, thu dugc 29,55 gam két
taa. Chat ran X phan tng v6i dung dich HNO3 du thu duge V lit khi NO (san pham khir duy nhat ¢ dktc).
GiatricunaVla:

A. 2,24 B. 4,48. C.6,72. D. 3,36.
(Pé thi tuyén sinh dai hoc khéi B nam 2012)
Huwéng din gidi

e Cach 1 : Giai theo phwong phap thong thuong — Tinh todn theo phwong trinh phan iing
Chét ran X c6 thé gdm céc chat : Cu, Fe, (Fe203 va CuO) du; Y 1a khi CO2 va c6 thé con CO du.
Goi s6 mol ctia CuO va Fe203 bi khir boi CO 1an luot 12 x va'y mol.
Céc phéan ing xay ra :

CO + CuO —» Cu + CO 1)
mol: X - X > X

3CO + Fe;03 — 2Fe + 3CO 2
mol: y - 2y > 3y

CuO + 2HNOs; — Cu(NOgz)2 + H20 (3)

Fe:Os + 6HNOs — 2Fe(NOs)3 + 3H.0 4)

3Cu + 8HNOs — 3Cu(NOz)3 + 2NO + 4H.O (5)
mol: X - x

3

Fe + 4HNO: — Fe(NO3); + NO + 2H20 (6)
mol: 2y - 2y

CO, + Ba(OH). — BaCOs + H20 (7)
mol:  (x+3y) - (x+3y)

Theo céc phuong trinh phan tng va gia thiét, ta co :




29,55
flco, = Maaco, _W_O’ls Deo, =x+3y=0,15
n., =Xx+3y = = V., =(2,24 lit
co, Ny = 2(x+3y) ~0.1 NO
2x 3
Nyo = 3 +2y
e Céach 2 : Sir dung phuwong phdp bao toan electron
So d6 phan tmg :
@ dd Ba(OH), BaCO3 !
+3
Fe: Os @
") S—
CuO

Fe3+
+
Cu2+
Sau phan ting chi ¢6 C va N thay ddi s6 oxi héa. Vay chat khir 1a CO va chét oxi hoa 1a HNOs.
Qua trinh oxi héa — khir :

Qua trinh oxi hoa Qua trinh khur
+2 +4 +5 +2
C(CO) —» C(CO,) + 2 (1) N(NO, ) + 3e — N(NO) 2

(1) 1a qué trinh oxi hoa, sdn pham sinh ra trong | (2) la qua trinh khu, sdn phdm sinh ra trong qud
qua trinh oxi hoa goi la san pham oxi hoéa | trinh khir goi la san pham khw (NO).
(COy).

Theo bao toan nguyén t6 C va bao toan electron, ta ¢

Do phan ing = Do, = Dpaco, = 0,15

=1y, = 0,1 mol =V, =2,24 lit

2nc, phinidng — 3nyo

mol electron nhugng Mol electron nhan

b. Két luén :

So sanh 2 cach giai ¢ trén, ta thay : Phuong phép bao toan electron ¢ wu diém 1a trong qua trinh lam bai
tap thay vi phai viét phirong trinh phan ung, hoc sinh chi can ldp so do phan vng, tinh toan don gian va cho
ket qua nhanh.

Nhu véy, néu sir dung phuong phap bao toan electron mot cach hiéu qua thi ¢ thé tang déng ké toc do
lam bai so voi viéc sir dung phuong phap thong thuong. Day 1a di€u rat c6 y nghia doi voi cac em hoc sinh
trong qua trinh lam bai thi trac nghi¢m.

3. Pham vi ap dung :

Phuong phap bao toan electron co thé gidi quyét dwoc hau hét cdc bai tdp lién quan dén phdn g oxi
héa — khit trong héa vé co va mot so bai tap trong héa hitu co.

Mot sé dang bai tap thuong dung phuong phéap bao toan electron :

+ Kim logi tac dung véi phi kim, véi dung dich mudi, véi dung dich axit.
+ Hon hop Fe va cdc oxit cua no tdac dung voi dung dich H2SO4 dac hodc dung dich HNO:s.
+ Muoi Fe?*, muoi Cl~ phdn iing véi dung dich KMnOsH*, KoCro07/H™.
+ Khir oxit kim loai bang khi CO, Ha; phdn ieng nhiét nhém.
+ Phdn ig dién phdn dung dich chat dién ly.
4. Bang tinh nhanh s6 mol electron cho, nhén (s6 electron trao doi)
Tt vi du & trén, ta théy ¢6 thé tinh nhanh s6 mol electron trao dbi nhu sau :



- 86 mol electron ma chdt khir nhwong = sé electron chdt khir nhuwong x sé mol chdt khir = sé electron
chat khwr nhuwong x s6 mol san pham oxi hoa.

- 86 mol electron ma chat oxi héa nhdn = sé electron chat oxi héa nhdn x sé mol chat oxi héa = sé
electron chat oxi héa nhdn xso mol san pham khat.

Bing tinh nhanh sb electron trao dbi trong mdt s6 qua trinh oxi héa — khir thwong gip

Qua trinh oxi héa Qua trinh khir S6 mol electron

trao doi

M°® - M" +ne M™ +ne - M° n.n, hodc nn_

(M 1a kim loai, n la s6 electron

nhuong)

2X" > X, +2e X, +2e —»2X° n, hodc 2nXz

(X1aCl, Br, 1)

20 -0, +4e 0, +4e »20™ 411Oz hoac 2n

H, > 2H" +2e 2H" +2e > H, 2n, hoac n .

S" > S"+(m—n)e S" +(m—-n)e > S" (m—n)n hoac

(m, n 12 s6 oxi hoa, n < m) (m —n)nSm

‘ . Qi +4
Vidu: S® ->S™ +2e 2n_, hodc 2n,

C">C"+(m—-n)e C"+(m-n)e—>C" (m—n)n_, hodc
(m, n 1a s6 oxi hoa, n < m) (m-nn_,

’ . +2 +4
Vidu: C* ->C" +2e 2n ., hodc 2n_,,

Fe,0, - 3Fe"” +1e 1
3 n. , hoac —n
34 3

Fe+3

2H"+NO,” +le >NO, +H,0 ny, hodc %nw *)

4H"+NO, +3e -»NO+2H,0 30, hodic 3, )
4 H

10H" +2NO,” +8¢ - N,0+5H,0 | 8n

12H* +2NO,” +10e - N, +6H,0 | 10n

1I0H" +NO, +8¢e »>NH," +3H,0 | 8n

4H' +S0,” +2e¢ — SO, +2H,0

8H'+S0,” +6e - S+4H,0 61

10H" +SO,” +8¢ - H,S+4H,0 8n, ¢

Fe, O, +8¢ — 3Fe 8N o,

Fe,O, +2e — 3Fe* 20y, 6,

Mn* +(a—b)e —> Mn" (a—b)n,, hodc
(a, b 14 sb oxi hoa ciia Mn, a > b) (a=b)n_ .




Vidu: Mn" +5e —> Mn*™ 5n, ., hodc 5n .,

Cr* +(a—b)e > Cr’ (a— b)nCra hoac
(a, b 1a s6 oxi hoa cua Cr, a > b) (a=b)n_,

, . +6 +3
Vidu: Cr” +3e > Cr 3ncr+ﬁ hoic 3ncr+3

(*) chi diing cho truong hop chat khir la kim loai.

Dbi v6i cac qua trinh oxi hoa — khir khéc ta tinh tuong tu.

* B sung kién thirc: Viét ban phdn iing oxi héa — khir trong méi truong axit

Vi du: Viét qua trinh khtr ciia phan (mg sau

Cu + H" + NO, - Cu* + NO + H0
e Cich 1 : Bdo toan nguyén té N, O va H

Budc 1: Viét: NO,” + 3e — NO (1)

Buée 2: Sb nguyén tir N ¢ hai vé cua (1) da bang nhau. Vé phai thiéu 20 nén thém 2H,0 vao vé phai dé
bao toan O, va dé bao toan H thi phai thém 4H* vao vé trai :

4H" + NO,” + 3¢ —> NO + 2H:0
® Cach 2 : Bdo toan N, bdo toan dién tich va bdo toan H.

Budéc 1 : Viét: NO;” + 3e — NO (1)

Buée 2: S6 nguyén tar N & hai vé cua (1) da bang nhau. Quan sat thay o vé trai, tong dién tich 1a 4- (dién
tich ctia 1 ion NO,~ 14 1-, dién tich ctia 3e 14 3-), trong khi d6 tong dién tich & vé phai 1a 0. Dé cin bang dién
tich voi vé phai, ta thém 4H* (img voi dién tich 13 4+) vao vé trai. Pé bao toan H ta thém 2H20 vao vé phai :

4H" + NO,” + 3¢ —> NO + 2H:0

Néu viét ban phan veng khir trong méi trieong kiém thi nén sir dung cdach 2.

I1. Phan dang bai tap va cac vi du minh hoa
1. Dang 1: Tinh hrong chit trong phan tng oxi h6a — khir

Phwong phap gidai
- Bwée 1: Lip so do phan vmg biéu dién qud trinh chuyén héa giita cdc chat, dé thdy ré béan chét héa
hoc cua bai todn.

- Buwéc 2 : Nhan dang nhanh phiong phap giai bai tap : Khi gap bai tap lién quan dén phan g oxi héa
— khir ma gitka théng tin dé cho va yéu cau ciia dé bai cé moi lién hé véi nhau bang biéu thire
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Zsé’ e nhuong xs6 mol chét khit = ZSé' e nhan xs6 mol chdt oxi héa hodic san phdm khi

thi ta nén dung phwong phap bao toan electron.

- Buéc 3: Dya vao sir thay déi s6 oxi héa dé xac dinh chit khie va chit oxi héa trong toan bj qud trinh
phan ting. Tir do suy ra s6 mol electron trao doi theo s6 mol chat khir (hodc san pham oxi héa), chat oxi hoa
(hodc san pham khi).

- Buéc 4 : Thiét Idp phwong trinh bdo toan electron. Ngoai ra, két hop vdi cdc gia thiét khdc dé lgp cac
phuong trinh toan hoc c0 lién quan. Tu do suy ra lwong chat can tinh.

PS (postscript: cha thich, ghi cha, tai bat):

- Déi véi cdc nguyeén 16 ma sé oxi hoa thay doi phike tap (thwong la Fe, N,...) thi chi can quan tém dén sé
oxi héa ¢ trang thdi dau tién va cudi cing.

- Trong phwong phdp bdo todn electron, néu xdc dinh sai hodc thiéu chét oxi héa, chét kKhir thi phwong
phap bao toan electron khong con dung nita.

» Cdc vi du minh hga <
a. Phan wng oxi héa - khir mot giai doan
La phan Lé’ng ma cdc chat oxi héa va chat khir tac dung voi nhau réi két thiic phan ung. Do dac diém nhuw
vdy nén viéc xdc dinh chat khi, chdt oxi héa va s thay déi sé oxi héa nhin chung la dé dang. Vi vy cé thé
nhén dinh rang ddy la dang bai tdp don gidn (trir trwong hop phdn img tao ra mudi amoni nitrat).

Vi dy I: Hoa tan hoan toan x mol Fe vao dung dich chira y mol FeCls va z mol HCI, thu duoc dung dich chi
chira mét chat tan duy nhat. Bi€u thure lién hé gitta x, y va z 1a

A.x=y-2z B.2x=y+z. C.2x=y+ 2z D.y=2x.
(Pé thi tuyén sinh Pai hoc khéi B nam 2013)
Huwéng din gidi

O vi du ddu tién nay, chling toi xin trinh bay loi gidi mot bai tdp hoa hoc theo phwong phdp béo toan
electron thdt chi tiét, dé ban doc tién theo doi, dac biét la cdac ban doc mdi lan dau tim hiéu vé phwong phap
nay. Sau Vnay, khi d@a hiéu va vin dung tot phirong phdp bdo toan electron, ta co thé lwot nhanh qua cac budc
1, 2, 3 dé vao buoc 4, khi do thoi gian giai mot bai tap sé duoc rut ngan dén mirc t0i da. Doi voi cac chuyén
dé khac, o vi du dau tién chung t6i ciing trinh bay chi tiét nhw vay.

e Buéc 1: Lip so do phan iing biéu dién qud trinh chuyén héa giita cac chdt, dé thdy ré ban chit héa hoc
cua bai toan.

Fe + HCI — FeCl2 + H: (1)

Fe + FeClz — FeCl; (2)

’ , +3 +1
Chat khtr 1a Fe; chat oxi hoa 1a Fe trong FeClz va H trong HCI.
Chét tan duy nhat 1a FeCl,.

® Buoc 2 : Nhdan dang nhanh phwong phap giai bai tap

bay 1a mot bai tép lién quan dén phan iing oxi héa — khir va yéu cau cia dé bai la tim moi lién hé giita 50
mol ciia chdt khir va s6 mol chdt oxi héa, tic 1a giira thong tin dé& cho va yéu cau ctia dé bai cd mbi lién hé
v6i nhau bang biéu thic :

Zso“ e nhuong xsé mol chét khit = Zso“ e nhan xsé" mol chdt oxi héa hodic san pham khit

Vay day la dau hidu ching t6 bai tap nay s& sir dung phuong phép bao toan electron.
® Budc 3 : Dua vao sy thay doi s6 oxi héa dé xdc dinh chit khir va chit oxi héa trong toan by qud trinh
phén ing. Tir d6 suy ra sé mol electron trao déi theo sé6 mol chat khir (hodc san phdam oxi héa), chdt oxi héa
(hodc san pham khi).

* Huwgng 1 : Viét ddy di qué trinh oxi hda — khik, suy ra sé6 mol electron trao doi

Phan ung Qua trinh oxi hda Qua trinh khwr

Fe + HCl — FeClp + Hz (1) 9 o 1
2




+2 mol: z z
Fe+FeCls — FeCl, (2 Fe o Fe + 2 — 2
e+ FeCls — Fe N R
3 2 (2) mol: x - 2X Fe + le > Fe

mol:y —> vy

Cin ¢l vao cic qué trinh oxi hoa — khir, ta thdy : S6 mol electron nhudng 1a 2x mol; tdng sé mol electron
nhan la (y + z) mol.
* Hwéng 2 : Nham nhanh sé mol electron trao doi trong cdc qud trinh oxi héa — khir

Chét khir 14 Fe, sb oxi hoa cua Fe thay doi tir 0 1én +2, tirc 1a Fe da nhudng 2 electron, nén s6 mol
electron ma Fe nhuong = 2 lan s6 mol cua Fe = 2x mol.

+3 +1
Chét oxi hoa 1a Fe va H; s oxi hoa cua Fe trong FeCls thay d6i tir +3 vé +2, tic 1a Fe da nhan vao 1
+3
electron, nén sé mol electron nhan = sé mol Fe = cua s6 mol cta FeCls = y mol; s6 oxi hoa ciia H trong HC1
+1 +1

thay ddi tir +1 vé 0, tirc 1a H da nhan vao 1 electron, nén sé mol electron nhin = s6 mol cia H = s mol cua
HCI = z mol. Nhu vay, tong s6 mol electron ma cac chat oxi hoa da nhan la (y + z) mol.

® Buéc 4 : Thiét lip phuwong trinh: Téng sé mol electron chit khir nhwong bang tong sé mol electron chdt
oxi héa nhdn. Ngoai ra, két hop voi cac gla thiét khdc dé lap cdc phwong trinh todn hoc co lién quan. Giai
hé cac phirong trinh d@é suy ra so6 mol ciia cdc chat, tir d6 suy ra lwong chdt can tim.

Theo bao toan electron, ta €6 : Nyuron phuomg = Neleetron nhan = |2X =Y +2

PS : Viéc nham nhanh sé mol electron trao doi rdt dé dang va gilp cho viée tinh toan dién ra nhanh hon
so voi viéc phai viét ro cac qua trinh oxi hoa — khw. No dac biét to ra co hiéu qua trong nhirng bai tdp co
nhiéu phan vng oxi hoa — khwe (Xem thém o vi du 6).

Vi du 2: Cho m gam bot sit vao dung dich h5£1 hop gém 0,15 mol CuSO4 va 0,2 mol HCI. Sau khi cac phan
ung xay ra hoan toan, thu dugc 0,725m gam hon hop kim loai. Gid tri ciam 1a :

A. 16,0. B. 18,0. C. 16,8. D. 11,2.
(Pé thi tuyén sinh dai hoc khoi B ndam 2012)
Huwéng din gidi
Sau phan tng, thu duoc hdn hop cac kim loai chimg t6 Fe con du, nén Cu®* va H* di phan tng hét.
So d6 phan tmg :
Fe + Cu* — Fe* + Cu (1)
Fe + H" — Fe* + H» (2)

Chat khtr 12 Fe, s6 oxi hoa ciia Fe thay doi tir 0 1én +2; chét oxi hoa 1a Cu?* va H*, s6 oxi hoa ciia Cu thay
doi tir +2 ve 0, s6 oxi hoa cua H thay doi tur +1 vé 0.
Ap dung bao toan electron (vdi cdch thire nham sé mol electron trao déi nhi trén), ta co :

2n =2n_, + n, =n =0,25 mol.

Fe phanting Cu?t Fe phantng

Khdi lwong chat ran sau phan tmg 1a :

mchz‘{t dn mFe du + mCu tao thanh = 0’ 725m = m = 16 gam
| —

(m-0,25.56) 0,15.64

Vi du 3: Cho 2,8 gam bdt sit vao 200 ml dung dich gém AgNO3 0,1M va Cu(NOs)2 0,5M; khi cac phan tng
xdy ra hoan toan thu dugc m gam chat ran X. Gid triclam la :

A. 4,72, B. 4,08. C. 4,48. D. 3,20.
(Pé thi tuyén sinh dai hoc khéi A nam 2012)
Huwéng din gidi

Ban chat phan tng :
Fe + Agt — Fe* + Agl (1)




Fe + Cu®* > Fe* + Cul (2
Néu sau 2 phan tng trén ma Ag* con du thi :
Fe’* + Agt — Fe** + Agd (3)
Ta thay : n,.<2ng<n . +2n., = Ag* va Fe phdan vmg hét, Cu®* dw, mudi sit tao thanh I3

Cu2+

0,02 0,05 02 0.1
Fe(NOs)2. Chat ran 1a Ag va Cu. Vay chi xay ra hai phan tmg (1) va (2).
Theo bao toan electron, ta ¢o :

2n, =n_, +2n =n =0,04=n .o =N =0,04.
Fe Agt Cu®* phan ting Cu®* phan ting ’ Cu tao thanh Cu®* phin ting ’
005 g0 3
=M e = Mg o anh T My tao thann = 4,72 gam
0,02.108 0,04.64

. . N + N 5 ’ A 2+ \
PS : Tai sao n,. < 2n,, < n, . +2nCu2+ thi suy ra Ag™ va Fe phdn vung hét, Cu”" con du ?
Tra loi : Ta thd'y - chinh 1a s¢ mol electron ma Ag* nhdn dé tao ra Ag 2n_ .. la 56 mol electron

ma Cu®* nhdn d@é chuyén thanh Cu, 2n,, la s6 mol electron ma Fe nhwong trong phdn tmg. Nén
n,. < 2n,, chimg to Ag™ phan ing hét, 2n,, < n,.. +2n_ .. ching to Fe phan umg hét va muoi con di. Vi

Ag* da phan g hét nén chi c6 Cu?* du.

Vi du 4: Hoa tan 25 gam hon hop X gém‘ FeSO4 va Fez2(S04)z vao nudc, thu dwoc 150 ml dung dich Y.
Thém H2S04 (du) vao 20 ml dung dich Y roi chuan do toan bo dung dich nay bang dung dich KMnO4 0,1M
thi dung hét 30 ml dung dich chuan. Phan tram khoi luong FeSO4trong hdn hop X 1a:

A.13,68%. B. 68,4%. C.9,12%. D. 31,6%.
(Pé thi tuyén sinh dai hoc khoi B nam 2011)
Huéng dén gidi

Ban chét phan tmg chuin d6 dung dich Y bang dung dich KMnO4 1 nham x4c dinh ndng d6 mol/lit ciia
ion Fe?* :

Fe?* + 1\;171104- + H* - Fe®* + Mn?* + H0
Chét khir Ia Fe trong FeSO4, chit oxi hoa la Mn trong KMnOs.
Ap dung bao toan electron, ta co : Npso, = SnKMnO4 =5.0,1.0,03=0,015 mol.
Phan tram khéi lugng ctia FeSO4 trong hdn hop X 14 :

%FeSO, = %.100% =

b

PS:
Trong 150 ml dung dich Y ¢6 25 gam hon hop FeSO4 va Fea(SOus)s. Suy ra :

20.25

Trong 20 ml dung dich Y c0 0 =3,333 gam hon hop FeSO4 va Fez(SOa)s.




Vi du 5: Hon hop X gém Ba va Al. Cho m gam X vao nudc du, sau khi cac phan ung xdy ra hoan toan, thu
duoc 8,96 lit khi Hz (dktc). Mat khac, hoa tan hoan toan m gam X bang dung dich NaOH, thu dugc 15,68 lit
khi Hz (dktc). Gia tri ctia m 1a

A. 29,9. B.24)5. C.19,1. D. 16,4.
(Dé thi tuyén sinh Pai hoc khéi A nam 2013)
Huéng dén gidi

Bén chat phan ting 14 Ba tac dung v&i H20, Al tac dung véi H20 vaion OH™ :
Ba + H:O — (Ba®*+ OH ) + H;
Al + H.O + OH — [AI(OH),] + H2
Coi phan tmg cua X v61 H20 du 1a thi nghiém 1 (TN1), phan tmg cua X v6i dung dich NaOH la thi
nghi¢m 2 (TN2). Theo gia thiét ta thay, trong cac TN1 va TN2, Ba déu phan trng hét.
Ta thdy : Trong phan ung v6i H2O (TN1), nhom chua phan tng hét (vi leong khi thu dwoc khi X phan
trng voi dung dich NaOH (TN2) 16m hon lwong khi thu dwoc khi X phan weng voi H20).
Goi x, y 1 s6 mol ctia Ba va Al ban dau.
O TNI, Al du nén dung dich chtra Ba[Al(OH)4]2 : X mol. Vay & TN1, s6 mol Al phan tmg 1a 2x mol.
Ap dung bao toan electron cho cac phan tmg & TN1 va TN2, ta c6 :

TNI:2ng, +30, a0 g = 20,
x 2% 0.4 x=0,1
= = my =m, +mg =|24,5 gam
TN2:2ng, +30, 4,40 = 20y, {y =0,4 0427 01137
X y 0.7

Vi du 6: Cho hon hop X dang bot gdm Al, Fe, Cu. Hoa tan 23,4 gam X vao dung dich H2SO4 dic, néng, du
thu dugce 0,675 mol SOz (1a san pham khir duy nhat). Cho 23,4 gam X vao binh chira 850 ml dung dich
H2SO4 lodng 1M (du) sau khi phan tmg hoan toan thu dugc khi Y, dan toan bo khi Y vao éng dung bot CuO
dun ndng, thay khéi luong chit ran trong éng giam 7,2 gam so v&i ban dau. S6 mol Al, Fe, Cu trong hdn hop
X lan luot 14 :

A.0,15;0,2; 0,2. B.0,2; 0,2; 0,15. C.0,2;0,15;0,15.  D.0,15; 0,15; 0,15.

Huéng dén gidi

+6
Phan Ung cua X v&i1 H2SO4 dac (1), chét khir 1a Al, Fe, Cu; chit oxi hoala S trong H2SO4 dac; san phém
khtr 1a SO».

+1
'Phan tng cua X v6i H2SOq lodng (2), chat khir 1a Fe, Al; chit oxi hoa 1a H trong H2SOs lodng; san
pham khur 1a Ha.
'Phan {mg cua Hz v6i CuO (3), chét khir 1a H, chét oxi hoa 1a CuO. O (3) khéi luong chét ran giam la
khoi Iwgng O trong oxit CuO bi tach ra dé chuyén vao nuéc (CuO + H, — Cu + H0).
7,2
n, =

SUY 1% N6 pnin g = 1 =0,45 mol.

Theo gia thiét va ap dung bao toan electron cho cac phan tng (1), (2), (3), ta co :
(4) 27n,, +56n;, +64n., =23,4

(5) 3n, +3ng, +2n¢, =2n5, =2.0,675
(6) 3n,, +2ng, =2ny

(7) 2ny =2n¢,, =2.0,45

27n,, +56n,, +64n., =23,4
=43n,, +3n,, +2n,, =1,35
3n,, +2n,, =0,9

Thay (7) vao (6), ta duoc hé 3 phuong trinh 3 4n 1a n al> Npe» N, - Gidl hé phuong trinh ta dugc két qua
|nAl =0,2; ng, =0,15; n., =0,15].




PS : Viéc biéu dién truc tiép sé mol ciia cdc chat la cdc an sé trong hé phwong trinh bude dau c6 thé gady
khé khan doi véi hau hét cac ban doc khi tham khdo cuén sdch nay, vi ban doc thwong quen voi cach biéu
dién s6 mol ca cdc chit theo cic an la x, y, z, ... Vay tai sao t6i van lwa chon cach biéu dién nay, cé hai Iy
do:

+ Thir nhat : Chiing ta muén ting toc do tinh toan thi diéu quan trong la phdai nhdm nhanh dwoc s6 mol
electron trao doi, viéc biéu dién truc tiép sé mol ciia cdc chat chinh la nham muc dich dé. Vi du de thlet lap
biéu thirc bdo toan electron cho phan ing (1), ta lam nhuw sau : Viét biéu thirc véi mot bén la tong sé6 mol
chat khit, bén kia la s6 mol san pham khit : n,, +n,, +n., = Ny, - Sau do nham nhanh hé s6 ciia cac an : Al

va Fe nhuwong 3 electron nén hé sé6 mol ciia Al va Fe la 3, Cu nhwong 2 electron nén hé sé mol ciia Cu 12 2,
dé tao ra SO thi .+96 da nhdn vao 2 electron dé tao ra 3’4 (SO,)nén hé $6 mol SO2 14 2. Nhu vay biéu thirc
bao toan electron sé la :
3n,, +3n,, +2n,, :211502
+ Thir 2 : Viéc biéu dién truc tiép sé mol cia cdc chat la cdc dn sé ré rang la truc quan hon (dé nhin

hon) so véi viéc biéu dién dwéi dang cdc an la x, y, Z, ... chi ¢6 diéu cdc ban chira quen ma théi. Va ching
toi tin tong rang cac ban sé nhanh chong quen voi cach biéu dien nay.

Vi du 7: Cho 19,64 gam hdn hop X gom Fe, Cu, Ag vao dung dich HCI du thu duoc 3,136 lit Ha (dktc). Mat
khac cho toan by X vao dung dich HNOs lodng thu dugc V lit NO (san pham khu duy nhat ¢ dktc), dung
dich Y va 12,92 gam chatran Z. Gid tricia V la:

A 1792 B.2,24. C. 4,48. D. 3,36.
(Pe thi thir Dai hoc lan 3 — THPT Chuyén — Dai hoc Sur Pham Ha Néi, nam 2011)
Huéng dén gidi
Cho X vao HCI chi ¢6 Fe phan tng.
Theo bao toan electron, ta ¢0 : ng, =n, = 32’;346 =0,14 mol.

Suy ra: mg, =My —mg =11,8 gam.
19,64 0,14.56

Sau phan trng ctuia X vé1 dung dich HNOg, thu dugc m > Mg, , Ching to trong Z c6 Fe du.

chat rén Z
12,92 11,8
Vay dung dich Y chi ¢6 mudi Fe(II), vi sau khi HNOs phan tng hét s tiép tuc xay ra cac phan tmg :
Fe + Agt — Fe** + Ag
Fe + Fe** — Fe®
Fe + Cu** — Fe** + Cu
041292 6,12 mol

nFe phén tngvsi HNO; = 36

Ap dung bao toan electron, ta co :

3Ny = 2N i ing = Mo = 0,08 MOl = Vg ) =0,08.22,4 = 1,792 It
| —

? 0,12

e X¢ét phan ing cua kim loai voi dung dich HNO3 :
Trong phén tmg ciia kim logi v&i dung dich HNOs, Vi electron va goc N O, tao mudi nitrat kim logi déu

mang dién tich la 1-, nén kim logi nhwong di bao nhiéu electron thi ion kim logi sé nhdn vé bdy nhiéu goc
NO, d bdo toan dién tich. Nén suy ra : |n

_ - . =N 2
NO;™ tao mudi nitrat kim loai electron trao doi

Mo réng ra, ta thdy :

n

electron trao ddi

Trong phan ung cua kim logi véi dung dich HoSOq4 thi [n_ =

SO42 tao muoi 2




® Bdy gio ta sé sir dung két qua trén dé gidi cdc bai tdp ¢ cdc vidu 8, 9va 10 :

Vidy 8: Hén hop X gém 14 gam Fe va 5,4 gam Al. Cho X tac dung v6i dung dich HNOs, chi thoat ra khi N2
(san pham khtr duy nhat). Thé tich dung dich HNO3 2M t6i thiéu can dung dé hoa tan hoan toan hon hop X
la:

A. 720 ml. B. 840 ml. C. 660 ml. D. 780 ml.

Huéng dén gidi

Thé tich HNOs tbi thiéu can dung dé hoa tan hét hdn hop kim loai X khi mudi sit tao thanh 1a mudi
Fe(ll). Vi néu tao thanh muoi Fe(lll) thi luong electron nhwong nhiéu hon, nén s6 mol electron nhdn ciing
nhiéu hon, tirc Ia HNO3 can ding nhiéu hon. Ngoai ra sé mol NO; tao muoi Fe(Ill) ciing nhiéu hon s6 mol
NO; tao mudi Fe(Il)

Ap dung bao toan electron, ta co :
=10ny, =2ng +3n, =L1=ny =0,11 mol.

0,25 0,2

nelectron trao d6i

Theo bao toan nguyén to N va bao toan dién tich, ta co :
{HHNos = nNO3' tao mudi nitrat kim loai Ty trong sén phim khtt

. =n .
NO;™ tao mudi nitrat kim loai electron trao doi

1,32 .
= nHNO3 = nelectron trao ddi + nN trong N, = 1’ 32 mOI = VHNO3 = 2 = O’ 66 ht = 660 ml
1,1 2.0,11

Vi du 9: Cho m gam hon hop Fe va Cuco ti l¢ s6 mol 14 1:1 tac dung véi luong vira du véi V lit dung dich
HNO3 IM. Khi phan ung két thuc thu dugc dung dich A (khong chira mudi amoni), 13,44 lit hon hop khi

hY A 7. . \ \ 4 A M .y . > \ \
NO va NO2 (dktc) co ti khoi so véi hidro 1a 19 va Em gam chat ran. GiatriciamvaV la :

A.60val8. B.48va1ls8. C.48val,2. D.72val,2.

Huéng dén gidi
Theo gia thiét, ta c6 :

ZH(NO,NOZ) =MNyo +yo, = 0,6
{nNO =0,3

— 30n,, +46nN02 03
NO, ’

Mo, No,) =

=
=19.2 =38

Ny + 1Ny,

Khdi lugng chét rin con lai 12 % gam nhé hon khéi lwong ciia Cu 1a 61471(1)1 gam, chung té Cu da phan

tmg mot phan va Fe dd phan tng hét (vi Fe c¢6 tinh khir manh hon Cu). Chat ran 1a Cu con du. Do Cu du nén
dung dich A c6 chira Fe(NOs)2 va Cu(NOs)s.
Theo gia thi€t va bao toan electron, ta c6 :
m

Cu =
120 m m 4m
= 2. +2. — =1,2:>m=-48 am
120 (120 15.64) g

2nFe + 2’nCu phén ¢ng =3 IlNO + I‘1NO2

N, =1

0,3 0,3

Van dung bdo toan dién tich va bao toan nguyén to N, ta c6 :
10, tao mus nitrat kim loai — Welectron trao dgi — 3nyo + Nyo,
nHN03 - nNO3' tao mudi nitrat kim loai +hy trong san phim khit

= Nyno, = Bny, + Ny, )+ (ny, + nNOZ) =1,8 mol=V,, HNO, 1M = 1,8 lit

0,3 03 0,3 0,3
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Vi du 10: Cho 12,9 gam hdn hop Al, Mg phan tmg vira hét v6i dung dich H2SO4 dic, nong. Sau phan tng
thu duoc 0,125 mol S, 0,2 mol SOz va dung dich X. C6 can dung dich X thu dugc m gam mudi. Gia tri cua
mla:
A. 68,1. B. 84,2. C.64,2. D. 123,3.
Huéng dén gidi

Str dung bao toan dién tich va bao toan electron, ta co :

n 6ng + 2nSOZ

n N = electron trao d&i — — O, 575 mOl
SO,”" tao mudi 2 2

=M =My M s =12,9+0,575.96 =[68,1 gam

Vidy 11: Hoa tan hoan toan m gam Al béng dung dich HNOs loang, thu dugc 5,376 lit (dktc) hon hop khi X
gom N2, N2O va dung dich chira 8m gam mudi. Ti khoi cua X so véi Hz bang 18. Gid tri cua m 1a

A. 17,28. B. 19,44. C. 18,90. D. 21,60.
(Dé thi tuyén sinh Pai hoc khoi A nam 2013)
Huéng dén gidi

Theo gia thiét, ta c6 :

— 28n, +44n =
M, N,0) = ——2 N0 _18.2

n =n, +n,,=0,24
z (N,,N,0) N, N,O nN — O’ 12
2
n
nN2 + nNZO

o =0,12

Theo bao toan nguyén t6 Al, ta co :

n =2 _-0.037m=m ~213.0,037m = 7,888m < 8m.

Daivoy)y, = Dag 7 AI(NO,),
Suy ra phan ing tao ra ca mudi NHsNOa.

Myy,No, = 8m—7,888m =0,112m (gam) = NyyNo, = % =0,0014m (mol).

Ap dung bao toan electron, ta co :

3 n, =8ny,+10ny +8nyy o, > m=|21,6 gam
[N —

0,037m 0,12 0,12 0,0014m

PS : Poi véi phan iing ciia Mg, Al, Zn véi dung dich HNOs loang, ngodi nhiing san phdm khir la khi N,
N20, NO thi trong dung dich con c6 thé cé m¢t san phim khir khdc la muéi NH:NOs.

e Xét phan mg cia kim loai hoic mudi chira ion kim loai con c6 tinh khtr (vi du Fe?* trong mudi FeCly,
Fe(NOz)a,...) vdi ion NO;~ trong méi truong H'.

Tt ban phan tng khir ion NO;~ thanh san pham khir NO :
4H" +NO, + 3e > NO + 2H,0

. . . RS ¢ S . _
Suy ra : néu >4 thi H* du, nguoc lai néu —— <4 thi NO,™ du.

n n
NO,” NO;~

+Néu H* du thi s6 mol electron trao ddi dugc tinh theo ion NO,”

=3n va trong truong hop nay [ny, =n

D ectron trao aéi NO;™ phén ing

NO;™ phén tng

+Néu NO,” du thi ta tinh s6 mol electron trao ddi theo ion H* :

11



3 . . . 1
va trong tl'lIO’Ilg hUp nay |Nyo = Z n[—[* phén tng

nelectron trao ddi Z nl—Fr phan ting

® Bdy gio ta sé sir dung két qud trén dé gidi bai tdp ¢ cac vidu 12, 13, 14 :

Vi dy 12: Cho a mol Fe tan hoan toan trong dung dich chira b mol HNOs (ti [¢ a : b = 16 : 61), thu dugc mét
san pham khtr duy nhat 1a NO va dung dich chi chira mudi nitrat. S6 mol electron do lugng Fe trén nhuong
khi bi hoa tan la

A. 2a. B. 3a. C. 0,75h. D. b.

Huéng dén gidi
Vi dung dich sau phan tng chi chira mudi nitrat nén HNO3 da phan tng hét. Vay ta tinh s6 mol electron
ma Fe nhudng theo lwong H* ban dau (khéng tinh theo Fe vi ¢6 thé Fe chira chuyén hét thanh Fe*) :
4H" + NO,” + 3e > NO + 2HO0 (1)

mol: b - 0,75b

3 3

Theo bao toan electron, ta c6 : ng, — Z n, = Zb =10,75b

Vi du 13: Thuc hién hai thi nghiém :
1) Cho 3,84 gam Cu phan tng v4i 80 ml dung dich HNO3 1M thoét ra V1 lit NO.

'2) Cho 3,84 gam Cu phan tmg v6i 80 ml dung dich chira HNO3 1M va H2S04 0,5 M thoat ra V2 lit NO.
Biét NO la san pham khur duy nhat, cac thé tich khi do ¢ cung diéu kién. Quan hé gitra V1 va V2 la

A. V2=Vi. B. V;=2V.. C.V2=25V. D.V2=15Vi.
(Dé thi tuyén sinh Pai hoc khéi B nam 2007)
Huéng dén gidi

Bén chat phan tng & céc thi nghiém la :
Cu + NO, + H" — Cu* + NO + H0 (1)

Vi dang bai tép nay, cac tac gia thuong str dung phuong trinh ion rat gon. Tuy nhién, néu sir dung bao
toan electron két hop v&i ban phan tng ion — electron thi s& ngin gon hon.
O thi nghiém 1 : 2n = En =n =0,03 mol.

Cu(TN 1) 4 W Cu (TN 1)

| ——
mol electron chat khif nhudng mol electron chit oxi héa nhian

O thi nghiém 2 nguoi ta cho thém H2SO4 nham muc dich cung cdp thém H* dé phan tng oxi hoa Cu tiép
Dy _ 0,16
n 0,08

NO,

Tinh twong ty nhu trén, ta €0 : ng, gy, =0,06 mol =n. .. .., = Cu vita hét.

tuc dién ra. Vi =2<4 = NO, du, nén s6 mol electron nhan tinh theo H*.

n n V. V., 1
Cu(TN1 NO (TN 1 NO (TN 1
Suyra; —IND - NOOND _ _TOND _ -~ |V, =2V,
Ne, vz Drhonzy VYnoanzy Vo 2

Vi du 14: Cho 0,3 mol bot Cu va 0,6 mol Fe(NOs)2 vao dung dich chua 0,9 mol H2SO4 (loang). Sau khi cac
phan &ng xay ra hoan toan, thu dugc V lit khi NO (san pham khir duy nhat, & dktc). Gia tri cua 'V la
A.6,72. B. 8,96. C.4,48. D. 10,08.
(Dé thi tuyén sinh Pai hoc khéi B niam 2010)

Huéng dén gidi
Chét khir 1a Cu, Fe?*, chat oxi héa 1a NO,™ trong méi truong H*.
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o]

n + 1, <A A A A 4
Do —1— =—"-=1,5<4 = H" thiéu, nén s6 mol electron nhan tinh theo H".

n 1
NO,

[\

Ap dung bao toan electron, ta co :

3 2ng, +
Z nHJr phén ting - ncu nFeer =n
%’{_/ 03

4 pin tng = 10 <1.8 =H" va NO,” con du; Cu va Fe*" da phan tng

0.6
hét.

. 1 p
Taco: ny, = an ohin g 0,4 mol = Vg e, =|8,96 lit
| —

1,6

PS : O bai trén néu 2n_, + n_. > %n thi H* phdn img hét, khi @6 s6 mol NO sé tinh theo mol H*

H* phén tng
ban dau.

Néu dé bai yéu cau tinh khoi lwong cdc chdt trong dung dich thi ta phai chit y dén thir tw oxi héa : Cu
¢ tinh khir manh hon nén bi oxi héa truée Fe**.

Vi du 15: Hoa tan hoan toan hdn hop gdom 9,75 gam Zn va 2,7 gam Al vao 200 ml dung dich chira ddng thoi
HNOs 2M va H2SO4 1,5M thu khi NO (san pham khir duy nhat) va dung dich X. C6 can dung dich X thu
khoi lugng mudi khan 1a :

A. 41,25 gam. B. 53,65 gam. C. 44,05 gam. D. 49,65 gam.
Huéng dén gidi
Theo gia thiét :

N, =Ny +20,4 =lmoln  —=ny,, =0,4moln, ., =n,, =0,3 mol

NO;~ Nea
0,2.2 0,2.1,5 0,2.2 0,2.1,5

Bén chat phan Gng : Zn, Al la chat khir, NO,™ trong mdi trudng H* 1a chat oxi hoa.

Ap dung bao toan electron, ta co :

3n,, +2n, =3n,, =>n,,=0,2=n =0,2 mol.

0,1 0,15 ?

. =0,8 mol; n

H* phdn tn, NO;™ phan ting

Sau phéan tng trong dung dich c6 :

A13+, Zn2+
SO,* :0,3 mol e AL(SO,), ..
—<ben 5 (HNO, +H,0) T+ (mudi khan)
NO,™ du:0,2 mol ZnSO,
H* du:0,2 mol
=m,_ . =(9,75+2,7)+0,3.96 = |41,25 gam
M(z4, Al My0,2-

PS : Céac axit HNOs, HCI dé bay hoi. Trong dung dich sau phan itng c6 0,2 mol H* va 0,2 mol NO,™,
khi c6 can dung dich chiing két hop vira dit véi nhau thanh HNO3 thodt ra khéi dung dich.
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b. Phan g oxi héa khir nhiéu giai doan

La phan vmg ma chat oxi héa, chdt khir tdc dung véi nhau, san pham thu dwoc lai dem cho phdn g véi
cdc chdt khdc va qud trinh lgi tiép tuc dién ra nhw vy cho dén khi két thic phan vmg. C6 nghia tir nhitng
chat ban dau dén san pham cudi cung da xdy ra mét loat cdc phdn ing trung gian. Pdy la dang bai tdp ma
dé thi dai hoc tir nam 2009 dén nay hay khai thac. 10} dang bai tdp nay viéc xdc dinh chat oxi héa — khir khé
khdn hon, i €O nhitng chat ¢ giai doan ndy la chat oxi héa hodc chat khir, nhung nhin tong thé lai chi déng
vai tro chat trung gian va khdng mang tinh oxi héa — khir. Dé xdc dinh dwoc chdt oxi hda — khir ta nén ldp so
dé phan iing (so d6 chuyén héa giita cdc chat).

Vi du 16: Cho m gam Fe vao binh chira dung dich gébm H2S04 va HNOgz, thu dugc dung dich X va 1,12 lit
khi NO. Thém tiép dung dich H2SO4 du vao binh thu duoc 0,448 lit khi NO va dung dich Y. Biét trong ca
hai truong hop NO 13 san pham khir duy nhét, do & diéu kién tiéu chuan. Dung dich Y hoa tan vira hét 2,08
gam Cu (khong tao thanh san pham khir cuia N*®). Biét cac phan Gmg déu xdy ra hoan toan. Gia tri cia m 13

A. 2,40. B. 4,20. C. 4,06. D. 3,92.
(Dé thi tuyén sinh Pai hoc khoi A nam 2013)
Huéng dén gidi

Khi cho Cu vao dung dich Y khong tao san pham khtr ciia N*°, chting t6 trong Y khong con NO, . Dung
dich Y ¢6 thé c6 Fe?* hoic khong.

So d6 phan ung :
HZSO4 Fe SO42_’ NO3_ H,S0, du SO42_’ H Cu SO42_’ H'
HNO3 F62+, Fe3+ FeZ+’ Fe3+ F62+, Cu2+
dd X ddyY

Sau tt ca cac phan tmg dung dich thu dugc chira Fe?*, Cu?*, H* va SO,*.

Nhu vay, chit khir 1a Cu va Fe, s6 oxi hoa ctia Cu va Fe déu tang tur 0 1én +2; chét oxi hoa 1a NO," trong
moi trudng H*, san pham khtr 1a NO, sb oxi hoa ctia N giam tir +5 vé +2.
Ap dung bao toan electron, ta co :
20, +2ng, =3 ny, =ng, =0,075=m, =0,075.56 =

? 0,0325 0.07

Vidy 17:Tron 5,6 gam bot sat voi 3,2 gam bot luu huynh rdi nung ndng trong diéu kién khong c6 khong

khi, thu duoc hon hop ran Y. Cho Y tac dung véi luong du dung dich HCI, giai phong hon hop khi Z va con

lai mot phan khong tan G. B¢ dot chay hoan toan Z va G can vura da V lit Oz (¢ dktc). Gid tricua V 1a :
A.28. B. 3,36. C. 3,08. D. 4,48.

Huéng dén gidi
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_ Theo gia thiét suy ra : Z gdbm HS va Ha, G 13 S. Vay phan tng cta S v6i Fe xay ra khong hoan toan, Y
gom FeS, S du va Fe du.

So d6 phan tmg :
HS § o
— » |

H, SO,
0 FeS -2
Fe . A o H,O
) t Fe du dd HCI > Sl O, t > 2
S S du

+2

FeCl,

Can ctr vao so do phan ung ta thay : Chat khir 1a Fe va S, sau phan Gng s6 oxi hoa cua Fe 1a +2, cia S 1a
+4; chat oxi héa 1a O, sau phan ing s6 oxi hoa cua oxi 1a -2.
Ap dung bao toan electron, ta co :
2ng, +4ng = 4n02 =n, = 0,15 mol = V02 =0,15.22,4 =|3,36 lit

0,1 0,1 9

Vi dy 18: Cho hoi nu6ce di qua than ndng do, thu dugc 15,68 lit }~15n hop khi X (dktc) gém CO, CO2 va Ho.
Cho toan b¢ X tac dung hét vai CuO (du) nung nong, tbu duoc hon h(_)p chatran Y. Hba tan toa‘}n bd Y bang
dung dich HNO3 (loang, du) duoc 8,96 lit NO (san pham khir duy nhat, ¢ dktc). Phan tram thé tich khi CO
trong X la :

A. 18,42%. B. 28,57%. C. 14,28%. D. 57,15%.
(Pé thi tuyén sinh dai hoc khéi B nam 2011)
Huwéng din gidi
So dd phan tng :
H,O

CuO, t°

Cu
{CuO
Cin cr vao so d6 phan tng ta thay : Chat khir 1a C, chit oxi héa 1a HNOg3; san pham khir cia HNOs 1a
NO.
Trong qua trinh phan tng ndy, sé oxi hoa cta C tang tir 0 1én +4; sd oxi hoa ciia N giam tir +5 vé +2.
Theo gia thiét, bao toan electron, bao toan nguyén té C, ta ¢4
Neo, +0eo +0y = 0,7
8,96
22,4

n.=0,3
4n. =3n,, =3 =1,2=14n¢, +ngo 0, =0,7=n, =0,4

N, +Nh., =0,3 (¥)
_ co, Tco =Y
Ny, F0gp =N¢ 2

Dé thdy O trong CO va CO2 14 O ciia H2O; Hy sinh ra la H ciia nuée.
Ap dung bao toan nguyén té H, O, ta co :
{nHZO =n, =0,4

— sk
o B :>nco+2nCOZ =0,4 (*¥%).
Neo Neo, =Ny
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Giai hé phuong trinh (*) va (**) ta 6 ne, =0,1 mol; n., =0,2 mol.

Suy ra %V, =%.100%= 28,57%

b

Tir két qua trén ta thay : Trong phan tmg khir C bang hoi nudc, ta c6 : Ny =Neo+20¢,

Vi dy 19: Cho m gam hon hop X’gck)rn, Fe, Cu vao cdc chta dung dich H2S04 lodng, du thu duge V lit khi
Hz. Thém tiep NaNOs (du) vao coc den khi phan (mg xay ra hoan toan thay thoat ra 1,5V lit khi NO duy
nhat bay ra. The tich khi do & cung diéu kién. Tinh % khoi lugng Cu trong hon hop X ?

A. 66,67%. B. 53,33%. C. 64,0%. D. 33,33%.
Huwéng din gidi
So db phan tng :
0
H2
0
Fe  { o,
0 )
Cu

Fe2+, H+ 5 Fe3+, Cu2+, H+ ")
{ N0, { + NO7T

SO, Cud P |Na",SO,”,NO;

N —

trong c6c
Dé don gian cho viéc tinh toan ta coi V it Hz tng v6i 1 mol Ha. Suy ra 1,5V 1it NO tng véi 1,5 mol NO.
Trong phan ung (1), Fe 1a chat khir va H* 1a chat oxi hoa. Trong phan mg (2), Cu, Fe?* 1a chat khir,
NO," trong méi truong H* 14 chét oxi héa.
Ap dung bao toan electron cho phan tmg (1) va (2), ta co :

2ng, =2n, =2.1 n. =1
; “2 = S qCu=— 1P 100 _T66.67%
20+, =30, =315 |ng =175 1.56+1,75.64

Vi du 20: Nung hdn hgp bot gdm Al va Fez0s (trong diéu kién khong c6 oxi), thu duge hdn hop chat ran X.
Chia X thanh 2 phéan bang nhau:

- Cho phén 1 vao dung dich HCI (du) thu duoc 7,84 lit khi Hz (dktc);

- Cho phén 2 vao dung dich NaOH (dv) thu duoc 3,36 lit khi Hz (dktc).

Biét rang cac phan (mg déu xay ra hoan toan. Phan traim khéi lugng cua Fe trong X 1a

A. 42,32%. B. 46,47%. C. 66,39%. D. 33,61%.
(Dé thi tuyén sinh Cao dang niam 2012)
Huwédng din gidi

Cho chét ran X tac dung véi dung dich NaOH thiy giai phong khi Ha, chimg t6 trong X c6 Al du. Vi
phéan rng x4y ra hoan toan nén suy ra Fe,Oz da phan tng hét; X gom Al du, Fe va Al,O:s.
So d6 phan tmg :
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+2
FeCl, 0

+3
AlCl,, HCI du

0

Fe

(2)/+ ddHCI du

— 5 1AL O,

Al 0
Al du (3)\+ dd NaOH dut
+3
NaAlO, | f
NaOH du

O hudng phan tng (1), (2) - Alla chat khtr; chit oxi hoa la Fe20s3 va HCI; san pham khu cua HCI 1a Ha.

O huéng phan tmg nay, so oxi hoa cua sat thay doi tir +3 vé +2; sb oxi héa clia nhom thay doi tir 0 1én +3; sb
oxi hoa ctia H thay d6i tir +1 vé 0.

70 hudng phan tmg (1), (3) : Al la chat khir; chat oxi hoa la Fe203 va H20 trong dung dich NaOH; san
pham khu cua Hz20 la Hz. O huéng phan mg nay, so oxi hoa cua sat thay doi tir +3 ve 0; so oxi hoa cla
nhom thay doi tir 0 1én +3; s6 oxi hoa ctia H thay doi tir +1 vé 0.

Ap dung bao toan electron cho phan tng (1) + (2) va (1) + (3), ta co :
3n, = 2nF6203 +2 n
035 30, = 20p0, =0,7 n, =0,3
= =
3n,, =60, +2n, 3n, —6ng , =0,3
0,15
Theo bao toan khdi lugng va bao toan nguyén té Fe, ta co :
{mx =105\ e 00 banaie = 0-3-27+0,1.160 =24,1 gam

nFetrongX 2n FeO —201—02m01

Viay phan trim khéi lugng cua Fe trong hdn hop X 14 :

% mFe trong X Ozi 516 100% = 46’ 47%

2

2. Dang 2 : Xac dinh chit khir, sin phim Khir

Phwong phap gidai

Pé xdc dinh chdt khir, san pham khir trong phdn 1ing ta lam nhw sau :

- Déi véi viéc tim chat khir la kim logi - Dya vdo gid thiét va dp dung bao toan electron de ldp céc
phuwong trinh todn hoc, tir do suy ra biéu thirc lién quan giita nguyén tir khoi ciia kim logi (M) va sé oxi hoa

ciia né (n). Thir véi n bang 1, 2, 3 suy ra gid tri M phit hop.

- Doi voi viéc xdc dinh sin pham khir (NO, N, SO2, H2S,...) hodc cdc chat khir khac (FeO, Fe30a,...) :
Ta tinh xem qua trinh khuw hodc qué trinh oxi hoa da trao doi bao nhiéu electron, tir do ta suy ra cong thirc
cua san pham khw hodc chat khu.

» Cdc vi du minh hoa <

Vi dy 1: Khi cho 9,6 gam Mg téc dung hét v6i dung dich H2SO4 dam dic, thiy c6 49 gam H2SO4 tham gia
phan ung, tao mudi MgSOa, H20 va san pham khu X. X 1a:

A. SO B.S. C. HsS. D. SO2, H2S.
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Huwéng din gidi
Tir ban chit phan tng ta thdy : X c6 thé 1a S hodc HzS hoidc SO2.
Theo gia thiét va bao toan nguyén td Mg va S, ta c6
Ny o, = 0,5

Nyeso, =Ny, = 0,4 = ny, =0,1 mol.

Ny =Ny g0, ~Mygso,

Gia sir s0 electron ma S*® da nhén vao dé tao ra san pham X 1an, ta co :
+6 -2

2nMg = nn, >n=8=S+8—>S = XIa H,S

n a
Delectron nhudng electron nhin

Vi du 2: Hoa tan 5,95 gam hén hop Al, Zn ¢6 ti 1€ mol tuong ing 2 : 1 bang dung dich HNO3 lodng du thu
duoc 0,896 lit khi X 1a san pham khir duy nhat ¢ dktc. X 1a:
A. NO. B. N2. C. N20. D. NOa.

) Huéng dén gidi
Theo gia thiét, ta c6 :
{27nAl +65n,, =5,95 {nZn =0,05
=

n,:n, =2:1 n, =0,1
n, = 0.896 _ 0,04 mol.
22,4

Goi a la sb electron N*® nhan dé tao ra 1 phan tir khi X.
Theo bao toan electron, ta co :
3n, +2n, =an, =>a=10=2N" +10e >N,

0,1 0,05 0,04

Vay khi X 1a [N, ].

Vi du 3: Cho hdn hop gém 6,72 gam Mg va 0,8 gam MgO tac dung hét voi luong du dung dich HNOs. Sau
khi cac phan tng xay ra hoan toan, thu dugc 0,896 lit mét khi X (dktc) va dung dich Y. Lam bay hoi dung
dich Y thu duoc 46 gam mudi khan. Khi X 1a :

A. NO.. B. N20O. C. NO. D. N2.
(Dé thi tuyén sinh Cao dang nam 2010)
Huéng dén gidi
So do phan ting :
0 +2
Mg : 0,28 mol o Mg(NO,), : 0,3 mol < 44,4 gam
—= +X7T
2 46 —-44.,4
MgO: 0,02 mol = NH,NO, IT=0,02 mol

Zn(Mg' MgO):O’3 mol
Goi n 1a sb electron trao ddi dé tao ra X.
Ap dung béo toan eletron, ta co :

20y, =8Ny o, TR0y =>n=10=X1a |N,|(vi 12H" +2NO,” +10e — N, +6H,0).
0,28 W 0,04
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Vi du 4: Oxi hoa hoan toan m gam kim loai X can vira du 0,25m gam khi O2. X 13 kim loai ndo sau day ?

A Al B. Fe. C. Cu. D. Ca.
(Pé thi tuyén sinh Cao dang nam 2012)
Huéng dén gidi

Goi n 1a s6 electron ma kim loai X nhuong trong phan @mg véi Oa.
Ap dung bao toan electron, ta co :

=2
E_n = 0’25m4 :>§:32:> n
X 32 n X =64
| —;

mol electron X nhudng mol electron O, nhin

Vay X 1a

Vidu 5: Cho 0,01 mol mét hop ché:[ cua sit (hop Ché.t X) tac dung hét véi H2S04 dac nong (du), chi thoat ra
0,112 1it (¢ dktc) khi SO (1a san pham khir duy nhat). Cong thure ctia hop chat sat do la:
A. FeCO:a. B. Fe30a. C. FeO. D. FeO hoac FesOa.

Huwong din gidi
Goi n 14 s6 electron ma hop chét sat nhudng.
Theo gia thiét va bao toan electron, ta co :

{nelectron nhin — 21’1302 = 0, 01

=0,0ln=0,01=>n=1.
=0,0In

n

electron nhudng
C6 ba hop chat 1a FeO, Fe3O4 va FeCOj3 c6 thé nhuong 1 electron trong phan tmg, nhung FeCO3 con cho
ra khi CO2. Nén X c6 thé 1a [FeO hoic Fe,0,

Vi dy 6: Hoa tan 82,8 gam kim loai M trong dung dich HNOs loang thu dugc 16,8 lit hon hop khi X (dktc)
gom 2 khi khong mau khéng hoa néu trong khong khi. Ti khoi hoi cua X so vo1 Hz 1a 17,2. Kim loai M 1a
(Biét phan ung khong tao ra NH4NO3) :

A. Mg. B. Ag. C.Cu. D. Al
Huéng dén gidi
Theo gia thiét ta suy ra hai khi 1a N, va N2O.
28ny +44n

, 0 1722 n, =0,45
Taco: ny +0y, ’

n,,=0,3
N,O ’

ng + Ny o= 0,75

Goi n 1a s6 electron ma kim loai M nhudng trong phan tmg.

Ap dung bao toan electron, ta co :

82,8 n=2
nny =8ny o +10n, 0.2 =80,3+10045=>M=12n=1  ©

Vay M 1a

Vi du 7: Hoa tan hoan toan 1,805 gam hdn hop gdm Fe va kim loai X vao bang dung dich HCI, thu duoc
1,064 lit khi H2. Mat khac, hoa tan hoan toan 1,805 gam hon hop trén bang dung dich HNOs loang (du), thu
duoc 0,896 lit khi NO (san pham khir duy nhat). Biét cac thé tich khi déu do ¢ dicu kién tiéu chuan. Kim loai
Xla
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A. Al B. Cr. C. Mg. D. Zn.
(Dé thi tuyén sinh Pai hoc khoi A nam 2013)

Huéng dén gidi

Theo gia thiét :

H, = _L064 =0,0475 mol; ny, = 0.896 _ 0,04 mol.
Gia sir kim loai X ¢6 héa tri n khong dbi.
So d6 phan tmg :
(Fe,X) + (H', Cl') — (Fe*,X™ , ClI') + H2 (1)

(Fe,X) + (H,NO,") —» (Fe**,X™, NO,”) + NO + HO (2)
Trong phan tng (1), chat khur 1a Fe, X; chat oxi hoa 1a HCI; san pham khir 1a Ha. Trong phan tng nay, Fe
thay d6i s6 oxi hoa tir 0 1én +2; M thay ddi sd oxi hoa tir 0 1én +n; H thay d6i s6 oxi hoa tir +1 vé 0.
Trong phan ung (2), chat khir 1a Fe, X; chat oxi hoa 1a HNOgz; san pham khtr 1a NO. Trong phan Ung nay,

Fe thay d6i s6 oxi héa tir 0 1én +3; M thay ddi s6 oxi hoa tir 0 1én +n; N thay d6i s oxi hoa tir +5 vé +2.
Theo gia thiét va bao toan electron, ta c6 :
56n., +n.M, =1,805 ng =0,025
2ng, +nny =2n, =2.0,0475=0,095= ¢nn, =0,045 = My _ 9.

3n, +n.ny =3n,, =3.0,04=0,12 My =0,405

—n=3M,=27=X1a
PS : Néu truong hop ndy ta khong tim duoc két qua thi logi cac phiong én A, C, D va chon B (Vi B 1a
phwong an duy nhat kim logi co sw thay doi hoa tri trong phan vng voi HCl va HNO3).

Vi du 8: Hoa tan m gam hdn hop A gom Fe va mot kim loai M (co hoa tri khong do1) trong dung dich HCI
du thi thu dugc 1,008 lit khi (dktc) va dung dich chira 4,575 gam mubi khan. Hoa tan hét ciing lugng hdn
hop A & trén trong dung dich hon hgp HNO3 dic va H2SO4 & nhiét do thich hgp thi thu duge 1,8816 lit hon

hop hai khi (dktc) c6 ti khdi so véi Hp 14 25,25. Kim loai M 1a

A. Fe. B. Mg. C. Ca. D. Al
Huwéng din gidi
Taco: n, =n,. =2n, =0,09 mol=mg, ,=4,575-0,09.35,5=1,38 gam.

Hon hop hai khi chic chin c6 chira NO, (vi HNOg3 12 axit dic), mit khac khéi lwong mol trung binh cua
hai khi 1a 50,5 nén khi con lai 1a SOz (M = 64).

n.. +n. =0,084
NO» S0, n, =0,063
Taco: {46n,, +64ng, :

2 2 0,5 ng, = 0,021

Nyo, + g0,

Goi n 1a s6 electron ma kim loai M nhudng trong phan tng.
Trong phan ung cua Fp, M véi HCI, chit khu: la Fe, M; san phém khur 1a Hz. Trong phan ng cuia Fe, M
véi HNOs dac, HoSOg, chat khir 1a Fe, M; san pham khir 1a NO2 va SO..
Theo gia thiét va bao toan electron ta co :
M., +56n;, =1,38 M.n,, +56n;, =1,38 ng =0,015
= <n.n, +2n,, =0,09 = {n.n, =0,06
n.ny +3n,, =0,105 Mn,, =0,54

n.ny +2ng, =2ny

NNy + 30, =Ny, +20g,
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M 9no3 M=27>M 1 [A]
n

3. Dang 3 : Xac dinh chat, tinh hrgng chit trong qua trinh di¢n phéan

Phwong phap giai
- Buéc 1 : Tinh s6 mol electron trao doi trong qud trinh dién phan (néu dé bai cho biét thoi gian dién
phdn va cuong do dong dién).
It

Nelectron trao déi =

96500
Trong dé : 11 cuong do dong dién tinh bang ampe ; t la thoi gian dién phdn tinh bang gidy.
- Buédce 2 : Xdc d‘,inhrchinh Xac thir tir khir trén catot, thir tu oxi héa trén anot cua cac ion va H20 (Pdy la
budc rat quan trong, néu lam sai budc nay thi sé khong tim duoc két qua cua bai toan).

- Buéc 3 : Ap dung dinh ludt bao toan electron cho qud trinh dién phan :
S6 mol electron trao doi = S6 mol electron ma cdc ion dwong va HyO nhédn & catot = S6 mol electron
ma cac ion am va H>O nhwong ¢ anot.

PS:
- Thur tw khu tai catot (cuc dm) xay ra theo thir ty wu tién tr trdi qua phdi
Ag" Fe’ Cu* H' .. Ni** Fe** Zn* H,0 AlI" Mg” ..K'

cdc ion bi khit trong dung dich cécion khong bi khit trong dung dich

- Thur tw oxi hoa tai anot (cuc dwong) xdy ra theo thir ty wu tién tir trai qua phdi :

M S I Br CI' OH  H,0 SO,” NO,” F°

anot kim loai

khong bi oxi héa trong dung dich

bi oxi héa trong dung dich
Phan vung dién phan nuoc o trén cac dién cuc :
+ Tai anot : 2H,.O — 4H" + Oz + 4e
+ Tai catot : 2H,O + 2¢ —» H; + 20H"

- Trong qud trinh dién phdn, khoi lirong dung dich gidm bang khéi lwong ciia cdc khi thodt ra va kim
loai sinh ra bam vao dién cuc.

» Cdc vi du minh hga <
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Vi du 1: Tién hanh dién phan (v6i dién cuc tro) V lit dung dich CuClz 0,5M. Khi dung dién phan thu dugc
dung dich X va 1,68 lit khi Cl (dktc) duy nhat ¢ anot. Toan b dung dich X tac dung vira du véi 12,6 gam
Fe. Giatricua V la
A. 0,60. B. 0,15. C. 0,45. D. 0,80.
(Dé thi tuyén sinh Cao dang nam 2012)

Huéng dén gidi
So d6 phan tmg :
0
Cl,(6 anot)
2 -1 dpdd / K 0
CuCl, »CuCl, du ——FeCl, + Cu

0
\ Cu (G catot)

Chat oxi hoa la Cu®* trong CuCly, chét khir 1a Fe va mot phan C1 trong CuCls.
Ap dung bao toan electron cho toan bd qua trinh phan tng, ta co :

— 20,6

b

2n,, +2nClz =2n =O,3:>VclchuClz

. n .
Cu®* ban diu = Cu®* ban diu

0,225 0,075 5

=

Vi dy 2: Dién phan dung dich hén hop gdm 0,1 mol FeCls, 0,2 mol ,CuClz va 0,1 mol HCI (dién cuc tro).
Khi & catot bat dau thoat khi thi ¢ anot thu dugc V lit khi (dktc). Biét hi¢u suat ciia qua trinh di¢n phan 1a
100%. Giatricua Vla:

A. 5,60. B. 11,20. C. 22,40. D. 4,48.
(Pé thi tuyén sinh dai hoc khéi B nam 2012)
Huwéng din gidi

Thir tu khir & catot : Fe3* > Cu?* > H*> Fe?*.

Khi & catot bit dau thoat khi tirc 1a H* vira bat dau bi khir (khong dang ké), khi d6 Fe®* da bj khir hét
thanh Fe?* va Cu?* vira bi khir hét thanh Cu.

O anot chi ¢6 sy oxi hoa Cl™ tao ra khi Cla.

Ap dung bao toan electron, ta co :

n_, +2n_, = 2ng, = ng, =0,25 mol =V, =0,25.22,4 =|5,6 lit
—/_/ .
s6mol e nhan § catot 0 mol e nhudng & anot

Vi dy 3: Dién phan dung dich chira 12 gam Fe2(SO4)s va 6,75 gam CuClz véi dién cyc tro, dong dién I =
1,34 A trong thoi gian 168 phut. Khoi lugng kim loai bAm vao catot va thé tich khi (dktc) thoat ra & anot 1a

A. 5,12 gam va 2,464 lit. B. 2,65 gam va 1,344 lit.
C. 3,2 gam va 1,344 lit. D. 3,2 gam va 2,464 lit.
(Dé thi thir Dai hoc lan 8 — THPT Chuyén — Pai hoc Sw Pham Ha Néi, nam 2012)
Huéng dén gidi

e Cich trinh bay thir nhit :
Theo gia thiét, ta co :

12 6,75
N, =20g o), = 2.M =0,06 molin_,, =n¢,, = 135 0,05 mol;
n, =2ngg, =0,1 mol

It 1,34.168.60
nelectron trao ddi = =
96500 96500
- Xét qua trinh khtr ¢ catot :
Fe* + le — Fe®
0,06 — 0,06

=0,14 mol.
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— Sb mol electron do Cu?* nhan = 0,14 — 0,06 = 0,08 mol

Cu* + 2 — Cu

004 <« 008 — 0,04
S6 mol Cu?* du = 0,05 — 0,04 = 0,01 mol, chting t6 Fe?* chwa bi dién phan.
mcu = 0,04.64 = 2,56 gam.
- Xét qua trinh oxi hoa & anot

2CIF »> Cl, + 2e

01 -» 005 —» 01

S6 mol electron CI" nhuong = 0,1 < 0,14 = H20 bi dién phan, khi thoat ra & anot c¢6 Cl2 va O,
2H, O — 02 + 4H" +  4e
0,01 “— (0,24-0,1)
Thé tich khi thoat ra & anot 1a = 22,4(0,05 + 0,01) = 1,344 lit.
® Cach trinh bay thir 2 :
Ta van tinh s6 mol cta cac ion nhu trén.
Thtr tu khir trén catot : Fe3* > Cu?* > Fe?",
Ap dung bao toan electron, ta co :

_ _ A 2+ . N
n_, + 2n o phin g — Detectron trao a8 = Mey? ohin g — 0,04 <n o ban aiy NEN Fe<" chua bi khtr.
%/_/
0,06 y 0,14

Khdi lwong Cu bam vao catot 1a : m, = 0,04.64 = (2,56 gam

Thir ty oxi hoa trén anot : CI" > H,0

Ap dung bao toan electron, ta co :

ng, =0,5n, =0,05
=1, =0,01= Vo, =22,4.0,06=[1,344 lit

2 nC]2 +4 n02 = neletron trao déi
0,05 ? 0,14
Vi du 4: Hoa tan 13,68 gam mubi MSO4 vao nudc duge dung dich X. Dién phan X (véi dién cyc tro, cuong

do dong dién khong dbi) trong thoi gian t gidy, duoc y gam kim loai M duy nhat & catot va 0,035 mol khi &
anot. Con néu thoi gian dién phan 1a 2t gidy thi tong s6 mol khi thu dugc & ca hai dién cuc 14 0,1245 mol.

Gidtricuayla:
A. 4,480. B. 3,920. C. 1,680. D. 4,788.
(Dé thi tuyén sinh dai hoc khéi A nam 2011)

Huéng dén gidi
Dién phan X (vdi dién cuc tro, cuong do dong dién khong doi) trong thoi gian t gidy & catot thu dugc
kim loai M duy nhét chimg t6 chi c6 M?* bj khur.
Ap dung bao toan electron, ta co :
4n, = 2nM2+ NS 0,07 mol = n,, = 0,07 mol.
bién phan X (voi dién cuc tro, cuong do dong dién khong déi) trong thoi gian 2t gidy :
n, = 2.0,035=0,07 mol = n, = 0,0545 mol = M** da bi dién phan hét.

Nhu vay trong thoi gian 2t gidy, & catot M?* dé bi khtr hét sau d6 nudc bj khir.

Ap dung béo toan electron, ta c0 :
4n02 = 2nM2+ +2nH2 =>n, = 0,0855 mol = n,, =0,0855 mol.
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13,68
0,0855

Vay y=0,07.64 =

=>M+96= =160 = M= 64 (Cu).

I11. Bai tap ap dung
1. Bai tap cé 1oi giai
® Bai tdp danh cho hoc sinh lop 10
Cau 1: Nung m gam bt st trong oxi, thu dugc 3 gam hon hop chat rin X. Hoa tan hét hdn hop X trong
dung dich HNO3 (du), thoat ra 0,56 it (& dktc) NO (la san pham khir duy nhat). Gia tri ctam 1a :

A. 2,52 B. 2,22. C.2,62. D. 2,32.

(Dé thi tuyén sinh dai hoc khoi B ndam 2007)

C~élu 2: Hoa tan hoan toan 12 gam hdn hop Fe, Cu (ti 1¢ mol 1:1) bﬁng axit HNOs, thu dugc V lit (¢ dktc)
hon hop khi X (gom NO va NO2) va dung dich Y (chi chira hai mu6i va axit du). Ti khoi cua X d61i voi Ha
bang 19. Gidtricua V 1a:

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

(Dé thi tuyén sinh Dai hoc khoi A nam 2007)

Cau 3: Cho 7,84 lit hdn hop khi X (dktc) gom Cl, va Oz phan ang vira du véi 11,1 gam hdn hop Y gom Mg
va Al, thu dugc 30,1 gam hon hop Z. Phan tram khoi lugng cta Al trong Y 1a

A. 75,68%. B. 24,32%. C. 51,35%. D. 48,65%.

(Pé thi tuyén sinh Cao dang khéi A va khoi B nam 2013)

Cau 4: Dot chay hoan toan 7,2 gam kim loai M (c6 hod tri khong doi trong hop chat) trong hdn hop khi Cla
va O2. Sau phan g thu dugc 23,0 gam chat ran va thé tich hon hop khi da phan tng 1a 5,6 lit (¢ dktc). Kim
loai M la :

A. Ca. B. Mg. C. Be. D. Cu.

Cau 5: Néu cho 1 mol mdi chat: CaOClz, KMnOs, K2Cr207, MnO2 lan luot phan tmg voi lugng du dung
dich HCI dac, chat tao ra lugng khi Cl2 nhiéu nhat 1a
A. K2Cr20y. B. CaOCl.. C. MnO:.. D. KMnOsa.
(Dé thi tuyén sinh Pai hoc khéi A nam 2009)
CAau 6: Hoa tan 5,6 gam Fe bang dung dich H>SO4 lodng (du), thu dugc dung dich X. Dung dich X phan ting
vira du voi V ml dung dich KMnO4 0,5M. Giad tricia V1a:
A. 80. B. 40. C. 20. D. 60.
(Dé thi tuyén sinh Pai hoc khoi A nam 2007)
Cau 7: ‘Cho 3,024 gam mot kim loai M tan hé't,trong dung dich HNO3 loang, thu duoc 940,8 ml khi NxOy
(san pham khur duy nhat, ¢ dktc) co ti khoi hoi doi vai Hz bang 22. Khi NxOy va kim loai M la:
A. N20O va Al. B. NO va Mg. C. NO2 va Al D. N20O va Fe.
(Dé thi tuyén sinh Pai hoc khoi A nam 2009)
Cau 8: Cho x mol Fe tan hoan toan trong dung dich chtra y mol HoSOg (ti 1€ X : y = 2 : 5), thu dugc mét san

pham khtr duy nhat va dung dich chi chira mubi sunfat. S6 mol electron do lwong Fe trén nhuong khi bi hoa
tan la

A. 3x. B.y. C. 2x. D. 2y.
(Pé thi tuyén sinh Pai hoc khéi A nam 2010)
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Céau 9: Hoa tan hét 9,6 gam kim loai M trong dung dich H2SOs déc, néong, thu duge SO; la san pham khtr
duy nhat. Cho toan bd luong SQz nay hap thy vao 0,5 lit dung dich NaOH 0,6M, sau phan tng dem c6 can
dung dich dugc 18,9 gam chat ran. Kim loai M do 1a :
A. Ca. B. Mg. C. Fe. D. Cu.
Cau 10: Khi cho 7,2 gam Al tac dung hét v6i dung dich H,SO4 dam déc, thdy c6 49 gam H2SO4 tham gia
phan ng, tao muoi Al2(SOs )3, H20 va san pham khur X. X 1a :
A. SOa. B.S. C. HsS. D. SOz, HS.
e Bai tdp danh cho hoc sinh lop 11
BAMEE 104 tan hoan toan 1,23 gam hén hop X gébm Cu va Al vao dung dich HNO3 dic, nong thu dugc
1,344 |it khi NO2 (san pham khir duy nhat, ¢ dktc) va dung dich Y. Suc tir tir khi NH3 (dw) vao dung dich Y,
sau khi phan tmg xdy ra hoan toan thu dugc m gam ket tua. Phan tram vé khoi lugng cua Cu trong hon hop
X va gia tri cua m lan luot 1a
A. 21,95% va 0,78. B. 78,05% va 0,78.
C. 78,05% va 2,25. D. 21,95% va 2,25.
(Dé thi tuyén sinh Dai hoc khoi B nam 2009)
B Ho: tan hoan toan 8,862 gam han hop gém Al va Mg vao dung dich HNO3 lodng, thu duge dung
dich X va 3,136 lit (¢ dktc) hon hop Y gém hai khi khong mau, trong d6 c6 mét khi hoa néu trong khong
khi. Khoi luong cua Y 1a 5,18 gam. Cho dung dich NaOH (du) vao X va dun nong, khong c6 khi mui khai
thoat ra. Phan tram khoi lugng ctuia Al trong hon hgp ban dau 1a :
A. 19,53%. B. 15,25%. C. 10,52%. D. 12,80%.
(Pé thi tuyén sinh Cao dang nam 2009)
Cau 13: Cho 13,92 gam Fe3Oq4 tac dung hoan toan vdi dung dich HNOs, sau phan tmg thu dugc dung dich X
va 0,448 lit khi NxOy (san pham khir duy nhat ¢ dktc). Khoi lugng HNO3 nguyén chat da tham gia phan Gng
la:
A. 12,4 gam. ‘ B. 17,64 gam. C. 35,28 gam. D. 33,48 gam.
(Peé thi thir Bai hoc lan 5 — THPT ~Chuyén - Qai hoc Su Pham Ha Noi, nam hoc 2011 — 2012)
Cau 14: Hoa tan hoan toan 19,2 gam hon hop X gom Fe, FeO, Fe20s, FesO4 trong 400 ml dung dich HNOs
3M (du), dun nong, thu dugc dung dich Y va V lit khi NO (la san pham khu duy nhat). Be trung hoa dung
dich Y can 100 ml NaOH 1M. Giatricua V la:
A. 3,36. B. 5,04. C.5,6. D. 4,48.
- Hoa tan hoan toan 12,42 gam Al bang dung dich HNOg loang (du), thu dugc dung dich X va 1,344
lit (& dktc) hon hop khi Y gom hai khi 1a N2O va N2. Ti khoi cua hon hop khi Y so véi khi Hz 12 18. C6 can
dung dich X, thu dugc m gam chat ran khan. Gié tri cia m la:
A. 97,98. B. 106,38. C. 38,34. D. 34,08.
(Dé thi tuyén sinh Pai hoc khéi A nam 2009)
Cau 16: Hoa tan hoan toan 5,525 gam mot kim loai trong dung dich HNOs loang duoc duy nhat dung dich
X. C0 can dung dich X dugc 17,765 gam chat ran khan. Tinh s6 mol axit HNO3 tham gia phan tung.
A.0,17. B. 0,425. C. 0,85. D. 0,2125.
(Pé thi thit Bai hoc lan 1 — THPT Chuyén Himg Vieong — Phii Tho, nam hoc 2011 — 2102)
Cau 17: Cho 1,82 gam hdn hop bot X gom Cu va Ag (ti 1& s6 mol tuong tmg 4 : 1) vao 30 ml dung dich gdém
H2S04 0,5M va HNOs 2M, sau khi cac phan ing xay ra hoan toan, thu dugc a mol khi NO (san pham khur
duy nhat ctia N*®). Tron a mol NO trén véi 0,1 mol Oz thu duge hon hop khi Y. Cho toan bd Y tac dung véi
H20, thu dugc 150 ml dung dichcé pH=1z. Gidtrictazla:
Al B. 3. C.2 D. 4.
(Dé thi tuyén sinh dai hoc khoi B nam 2011)
Cau 18: Cho 0,448 lit khi NHs (dktc) di qua bng st dung 16 gam CuO nung néng, sau khi phan g Xxay ra
hoan toan thu duoc chat ran X. Cho X vao dung dich HNOsz (du) thu dugc V lit khi NO (la san pham khu
duy nhat ¢ dktc). Gia tri caa V la
A. 8,960. B. 0,448. C.0,672. D. 1,344.
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BAIEE Dé oxi hoa hét 10,6 gam o-xylen (1,2-dimetylbenzen) can bao nhiéu lit dung dich KMnO4 0,5M
trong moi truong HoSO4 loang. Gid sir lwong KMnOj4 dung du 20% so véi lugng phan tng.

A. 0,48 lit. B. 0,24 lit. C. 0,12 lit. D. 0,576 lit.
Cau 20: Dé tac dung vira du v6i 1,26 gam tinh thé (COOH)2.2H20 can vira du 250 ml dung dich KMnOyq
xM trong moi truong HoSO4. Gid tri cua x 1a :

A.0Q,L B. 0,16. C.0,02. D. 0,016.

(Dé thi thir Pai hoc lan 1 — THPT Chuyén Hiing Vieong — Phii Tho, ndam hoc 2011 — 2012)

® Bai tdp danh cho hoc sinh lop 12
Cau 21: Cho hon hop chira x mol Mg va 0,2 mol Fe vao 200 ml dung dich hon hop Fe2(SO4)3 1M va CuSO4
1M, dén phan tng hoan toan thu dugc dung dich A va 18,4 gam chat ran. Gia tri cua x la:

A.03. B.0,2. C.0,1. D. 0,4.
Cau 22: Cho 100 ml dung dich AgNOs 2a mol/l vao 100 ml dung dich Fe(NO3)2 a mol/l. Sau khi phan tmg
két thic thu dugc 8,64 gam chat ran va dung dich X. Cho dung dich HCI du vao X thu dugc m gam két tua.
Giatrictiamla :
A.17,22. B. 14,35. C. 11,48. D. 22,96.
(Pé thi tuyén sinh dai hoc khoi A ndm 2012)
Cau 23: Dién phan 150 ml dung dich AgNO3 1M véi dién cuc tro trong t gid, cuong do dong dién khong
doi1 2,68A (hiu suat qua trinh diér} phan 1a 100%), thu duoc clgﬁt ran X, dung dich Y va khi Z. Chp 12,6 gam
Fe vao Y, sau khi cac phan tng két thiuc thu dugc 14,5 gam hon hop kim loai va khi NO (san pham khu duy
nhit cia N*®). Gia tri cua t1a :
A.0.8. B.0,3. C.1,0. D. 1,2
(Pé thi tuyén sinh dai hoc khéi A nam 2012)
- Hon hop X gdm Na, Al va Fe (voi ti 1€ s6 mol giita Na va Al twong tmg 13 2 : 1). Cho X tac dung
v6i H20 (du) thu duoc chét ran Y va V lit khi. Cho toan by Y tac dung v6i dung dich H2SO4 loang (du) thu
duoc 0,25V lit khi. Biét cac khi do ¢ cung diéu kién, cac phan ung déu xdy ra hoan toan. Ti 1€ s mol cta Fe
va Al trong X tuong ung la
Al:2 B.5:8. C.5:16. D.16:5.
(Pé thi tuyén sinh Cao dang nam 2012)
Cau 25: Hon hop X gom 3,92 gam Fe, 16 gam Fe203 va m gam Al Nung X ¢ nhiét d6 cao trong diéu kién
khong c6 khong khi, thu dugc hon hop chat ran Y. Chia Y thanh hai phan bang nhau. Phan mdt tac dung voi
dung dich H2SO4 loang (du), thu dugc 4a mol khi Ha. Phan hai phan tmg v6i dung dich NaOH du, thu dugce
a mol khi Ha. Biét cac phan tng déu xay ra hoan toan. Gia tri ciia m la
A.5,40. B. 3,51. C. 7,02 D. 4,05.
(Pé thi tuyén sinh Pai hoc khéi A nam 2013)
Cau 26*: Hoa tan hoan toan hdn hop gom 2,8 gam Fe va 1,6 gam Cu trong 500 ml dung dich hdn hgp HNO3
0,1M va HCI 0,4M, thu dugc khi NO (khi duy nhat) va dung dich X. Cho X vao dung dich AgNOs3 du, thu
dugc m gam chét ran. Biét cic phan ung déu xay ra hoan toan, NO 1a san pham khir duy nhét ciia N*® trong
cac phan tng. Gia tri cia m la
A. 29,24, B. 30,05. C. 28,70. D. 34,10.
(Dé thi tuyén sinh Pai hoc khéi B nam 2013)
CAu 27: Hoa tan hét 6,08 gam hon hop gdm Cu, Fe bang dung dich HNOs thu dugc dung dich X va 1,792 lit
NO (dktc). Thém tur tir 2,88 gam bt Mg vao dung dich X dén khi phan ng xay ra hoan toan thu dugc 0,448
lit NO (dktc), dung dich Y va m gam chat ran khong tan. Gid tri ctlam la :
A. 4,96 gam. B. 3,84 gam. C. 6,4 gam. D. 4,4 gam.
(Dé thi thir Pai hoc lan 2 — THPT Chuyén Nguyén Hué — Ha Ngi, nam hoc 2010 — 2011)
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BB Cho hon hop gdm 1,12 gam Fe va 1,92 gam Cu vao 400 ml dung dich chtra hdn hop gdm HS04
0,5M va NaNOs 0,2M. Sau khi cac phan ng xay ra hoan toan, thu dugc dung dich X va khi NO (san pham
khtr duy nhat). Cho V ml dung dich NaOH 1M vao dung dich X thi luong két tua thu duoc la 1on nhat. Gia
tri toi thieu cua V 1a

A. 240. B. 120. C. 360. D. 400.

(Dé thi tuyén sinh Pai hoc khoi A nam 2009)

B D6t 16,2 gam hén hop X gdm Al va Fe trong khi Cl thu dugc hdn hop chat rin Y. Cho Y vao nudc
du, thu dugc dung dich Z va 2,4 gam kim loai. Dung dich Z tac dung dugc voi t61 da 0,21 mol KMnOa4 trong
dung dich H2SO4 (khong tao ra SO2). Phan trdm khoi lugng cua Fe trong hon hop X 1a :

A. 72,91%. B. 64,00%. C. 66,67%. D. 37,33%.

(Dé thi tuyén sinh dai hoc khéi B nam 2012)

Céau 30: Cho m gam hf)n hop A gdbm MgO, Al,03, Fe,0s, FesO4, CuO va Cr20s tac dung véi dung dich
H2SO4 ddc nong, du thay giai phong 1,12 lit khi SO2 (san pham khtr duy nhat ¢ dktc). Dan CO qua m gam
hon hop A, dun néng, sau mot thoi gian thu duge chat ran B va hon hop khi X. Dan X qua nu6e vai trong,
du thu dugc 12 gam ket tua. Hoa tan chat ran B trong dung dich HNOs du giai phong V lit hon hop khi NO2
va NO (dktc). Ti khoi ciia hon hgp khi nay so véi Ho 1a 19,44, Gia tricua V 1a :

A.4,032. B. 2,846. C. 1,66. D. 3,439.
(Thi thir dai hoc lan 6 — Truong THPT Chuyén — Bai hoc Sir Pham Ha Néi, ndm hoc 2011—2012)
2. Bai tap chi cé dap an
Cau 31: Cho m gam bot Fe phan tmg hét voi x mol Cly, ciing m gam bot Fe phan tng vira hét véi dung dich
chtra y mol HCL. Tinh ti [€ y : x.

A 2:1 B.4:3. C.1:2 D.3:4.

(Dé thi thir Pai hoc lan 1 — THPT Chuyén Hung Vieong — Phii Tho, nam hoc 2011 —2012)

CAu 32: Cho 11,2 lit hon hop khi A gom clo va oxi phan Ung vira hét voi 16,98 gam hf)n hop B g0m magie
va nhom tao ra 42,34 gam hon hop cac mudi clorua va oxit hai kim loai. Thanh phan % khoi luong cua
magie va nhom trong hon hop B 1a :

A. 77,74% va 22,26%. B. 48% va 52%.

C. 43,15% va 56,85%. D. 75% va 25%.
Cau 33: Hoa tan hoan toan cung mot luong Mg vao 4 cbe dung HNOs. Gia thiét mdi coc chi xay ra 1 qua
trinh khtr N*°, trong d6 coc 1 giai phong NO, coc 2 giai phong NOz, cdc 3 giai phong N2 va cde 4 giai phong
N20O. Khi thu duoc it nhat va nhiéu nhit (do & cing diéu kién) lan luot 14

A. (3) va (2). B. (1) va (2). C. (4)va(2). D. (3) va (2).
Cau 34: Hon hop A gom 2 kim loai R1va Rz c6 hoa tri x, y khong déi. Hoa tan hoan toan A trong dung dich
HNOs du thu duge 1,12 1it NO (san pham khr duy nhét ¢ dktc). Néu cho lwgng hon hop A trén tac dung v6i
dung dich HNOg3 du thu dugc V lit N2 (sdn pham khir duy nhat ¢ dktc). Gid tricua V 1a:

A. 0,336. B. 0,224. C. 0,448. D.0,112.
Céau 35: Cho 12 gam Cu va Fe vao dung dich H2SO4 loang du, sau phan Gng thay thoat ra 2,24 lit khi H>
(dktc). Mat khac, khi cho 12 gam hon hop trén tac dung v6i 300 ml dung dich AgNOs 1,5M dén khi phan
ung hoan toan, thu dugc m gam chat ran. Gid trictamla :

A.388. B.48,6. C. 56,7. D. 43,2.

(Peé thi thiz Dai hoc lan 3 — THPT Chuyén Khoa Hoc T Nhién, nam hoc 2012 - 2013)

C~élu 36: Hoa tan hoan toan m gam hon hop 3 kim loai chua r6 hoa tri béng dung dich HNOgs thu dugc V lit
hon hop khi A (dktc) gom NO2z va NO (khong sinh ra mu6i NHsNO3). Ti khoi hot cua A so v6i Hz bang
18,2. Tong s6 gam mudi khan tao thanh theom va Vla:
A. m + 6,0893V. B. m+ 3,2147V. C. m+23147V. D. m+6,1875V.

Cau 37: C6 mot coc dung dung dich hon hgp HNOs dic va H2SO4. Hoa tan hét 3,64 gam kim loai M vao
dung dich trong coc thi thu dugc 2,1504 lit (dktc) hon hop 2 khi. Sau phan Gng khoi Iugng cac chat trong coc
giam 1,064 gam. Kim loai M 1a :

27



A. Fe. B. Cu. C. Al D. Zn.
Cau 38: Cho 10,4 gam hdn hop gom Fe va C (Fe chiém 53,846% vé khéi luong) phan Gmg voi dung dich
HNO3z dac, nong, du tao ra NO2 1a san pham khir duy nhat. Thé tich khi (dktc) tao thanh sau phan tGng la:
A. 448 lit. B. 14,2 lit. C. 51,52 lit. D. 42,56 lit.
Céu 39: Cho m gam bot Fe vao 800 ml dung dich h§n hop gébm Cu(NO3)2 0,2M va H,SO4 0,25M. Sau khi
cac phan ing xay ra hoan toan, thu dugc 0,6m gam hon hop bot kim loai va V lit khi NO (san pham khur duy
nhat, & dktc). Gia tri cia m va V lan luot la
A. 17,8 va 4,48. B. 17,8 va 2,24, C.10,8va4,48. D. 10,8 va 2,24.
(Dé thi tuyén sinh Pai hoc khoi B nam 2009)
Cau 40: Mot hdn hop bot gdm 2 kim loai Mg va R (R c¢6 héa tri duy nhat) dugc chia thanh 2 phin bang
nhau.
- Phan 1: Cho tac dung véi dung dich HNOj3 du thu dwogc 1,68 lit N2O (san pham khir duy nhét & dktc).
- Phan 2: Hoa tan trong 400 ml dung dich HNO3 0,7M thu dugc V lit khi khong mau hoa nau trong
khong khi (san pham khtr duy nhat ¢ dktc). Gid tri cua V 1a
A. 2,24, B. 1,568. C. 1,68. D. 4,48.
Cau 41: Cho 29 gam hdn hop gf)m Al, Cu va Ag tac dung vira du v6i 950 ml dung dich HNO3 1,5M, thu
duoc dung dich chira m gam mudi va 5,6 lit hon hgp khi X (dktc) gom NO va N20. Ti khoi ciua X so voi Hz
la16,4. Giatriciamla:
A. 97,20. B. 98,20. C. 98,75. D. 91,00.
(Pé thi tuyén sinh dai hoc khoi B nam 2012)
Cau 42: Cho hén hgp A gom 0,200 mol Al 0,350 mol Fe phan (g hét v6i V lit dung dich HNO3 1M, thu
dugc dung dich B, hon hgp G gom 0,050 mol N2O va 0,040 mol N2 va con 2,800 gam kim loai. Gia tri V 1a :
A. 1,200. B. 1,480. C. 1,605. D. 1,855.
Cau 43: Cho 4,48 gam Fe phan ng vo6i dung dich chira 19,6 gam H2504 déc nong thu duoc dung dich X va
SO2 (san pham khir duy nhat ¢ dktc). SO gam muoi chtra trong dung dich X 1a
A. 22,08. B. 12,16. C. 32. D. 14,08.
(Pé thi thir Pai hoc lan 8 — THPT Chuyén — Pai hoc Sw Pham Ha Néi, nam hoc 2011 — 2012)
Céu 44: Chom gam,hSn hop A gdm Mg, Fe, Al vao dung dich HCI du, sau khi kim loai tan hét thu duoc
6,72 lit khi (dktc). Néu hoa tan m gam hon hop A bang luong t6i thiéu dung dich HNO3 1M tao ra khi NO
(san pham khir duy nhat & dktc) thi dung hét V ml dung dich HNOs 1M. Tim V.
A. 800. B. 700. C. 900. D. 750.
(Dé thi thir Pai hoc lan 1 — THPT chuyén Hing Vieong — Phii Tho nam hoc 2009 — 2010)
Cau 45: Cho hon hop gdm 2 gam Fe va 3 gam Cu tac dung vo6i dung dich HNOs thu duoc dung dich X va
0,448 lit NO (san pham khur duy nhat ¢ dktc). C6 can dung dich X thu dugc bao nhiéu gam mudi khan?
A.54. B. 2,6. C.48. D. 6,4.

Cau 46: Cho hdén hop A chtra 0,15 mol Cu va 0,15 mol Fe tac dung v6i HNO3 IOEIDQ, thu du’qq san phém
khtr duy nhat 1a 0,2 mol khi khong mau hoéa nau trong khong khi va dung dich B. Khdi lugng mudi khan thu
dugc sau khi ¢6 can dung dich B 1a :

A. 64,5 gam. B. 55,2 gam. C. 45,8 gam. D. 38,6 gam.

Cau 47: Cho m gam Fe tan hét trong dung dich HNO; thu dugc 6,72 lit NO (san phim khir duy nhét & dktc)
va dung dich X. S6 mol Fe phan ting bang 32,5% s6 mol HNO3 phan tng. Gia tri cia m va khoi lugng muoi
khan thu dugc sau khi c6 can dung dich X 1a

A.20,48va29,04. B.21,84va29,04. C.29,04va21,84. D.21,84va77,64.
Cau 48*: Lay 19,2 gam Cu va m gam Fe(NO5). cho vao 2 lit dung dich H>SO4 loang aM khudy déu thdy tao
ra san pham khir NO duy nhat va dung dich X chi chira 2 mu6i. Xac dinhmvaa ?

A.18 gamva 0,2 M. B. 18 gam va 0,2M hoac 21,6 gam va 0,24M.

C. 21,6 gam va 0,24M. D. 18 gam va 0,24M hodac 27 gam va 0,28M.
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Cau 49: Cho x mol Al va y mol Zn vao dung dich chtra z mol mubi Fe?* va t mol mubi Cu?*. Biét 2t <3x,
cac phan rng xay ra hoan toan. Tim di€u kién cua y theo x, t, z d€ dung dich sau phan ing chira 3 muoi.
A2y <2t+22-3x. B.2y > 2t+2z-3x.
C.2y<2t+2z-3X. D.2y =2t+2z-3x.

Cau 50: Cho a mol Al vao dung dich chira b mol Fe** va ¢ mol Cu?*. Két thiic phan tmg thu dugc dung dich
chira 2 loai ion kim loai. Két luan nao sau day la dung?
2¢C - 2(b+c¢) 2b < 2(b+c) 2b 2(b+c) 2¢C a< 2(b+c¢)

A. =—<a B. —<a C. —=<acx< . D. =<
3 3 3 3 3 3 3

(Pé thi thir Pai hoc lan 2 — Truong THPT Quynh Luru — Nghé An ndm hoc2012 —2013)

Cau 51*: Cho a gam bot Al vao dung dich chtra 0,1 mol AgNOs; 0,15 mol Cu(NOz)2 va 0,2 mol Fe(NO3)3
thu duoc dung dich X va két tua Y. Hay lua chon gia tri ciia a dé€ két tua Y thu dugc chira 3 kim loai.

A.a> 3,6 gam. B. 2,7 gam <a<5,4 gam.

C. 3,6 gam <a <9 gam. D.54gam<a< 9gam.
Cau 52: Nhi¢t phan 50,56 gam KMnO4 sau mot thoi gian thu duoc 46,72 gam chét ran. Cho toan b lugng
khi sinh ra phan tmg hét v6i hon hop X gom Mg, Fe thu dugc hon hop Y néng 13,04 gam. Hoa tan hoan toan
hon hop Y trong dung dich H2SO4 dac, nong du thu dugce 1,344 lit SO2 (dktc). Thanh phan phan tram khoi
lugng Mg trong X 1a

A.52,17%. B. 46,15%. C. 28,15%. D. 39,13%.
Cau 53: Cho m gam Fe vao dung dich chtra ddng thoi H2SO4 va HNO3 thu duoc dung dich X va 4,48 lit NO
(duy nhat). Thém ti€p H2SO4 vao X thi lai thu dwgc thém 1,792 lit khi NO duy nhat nita va dung dich Y.
Dung dich Y hoa tan vira hét 8,32 gam Cu khong co6 khi bay ra (cac khi do ¢ dktc). Khoi lugng cua Fe da
chovao la:

A. 11,2 gam. B. 16,24 gam. C. 16,8 gam. D. 9,6 gam.
Céau 54: Cho 2,8 gam Fe tac dung hoan toan v6i V lit dung dich HNO3 0,5M thu dugc dung dich X va NO
(san pham khir duy nhat & dktc). Dung dich X tac dung vira du véi dung dich chira 0,03 mol AgNOa. Gia tri
ciaVla:

A. 0,32. B. 10,08. C.6,72. D. 0,25.
Cau 55: Hoa tan hoan toan 5,6 gam Fe vao 500 ml dung dich HNOj thi thu dugc 2,24 lit khi NO (san pham

khir duy nhat ¢ dktc). Dung dich thu duogc hoa tan téi da 5,12 gam Cu. Nong ¢6 mol/l ciia dung dich HNO3
ban déu 1a

A. 1,226. B. 0,69. C. 0,96. D. 0,8.
(Dé thi thir Pai hoc lan 1 — THPT chuyén Hing Vieong — Phii Tho nam hoc 2013)
Cau 56: Sau khi dun néng 23,7 gam KMnOj thu dugc 22,74 gam hdn hop chét rén.q Cho hdn hop chat rin
trén tac dung hoan toan véi dung dich axit HCI 36,5% (d = 1,18 g/ml) dun noéng. Thé tich khi Clz (dktc) thu
duocla:
A. 2,24, B. 4,48 C. 7,056. D. 3,36.
Cau 57: Cho m gam hén hop Cu va Fe03 trong dung dich H2SOs4 loang du thu dugc dung dich X va
0,328m gam chat ran khong tan. Dung dich X lam mat mau vira hét 48 ml dung dich KMnO4 1M. m c6 gia
trila:
A. 40 gam. B. 43,2 gam. C. 56 gam. D. 27,208 gam.
Cau 58: Cho 0,5 mol st phan tmg hét v6i dung dich c6 a mol AgNOs sau khi phan tmg két thac duoc dung
dich X. Biét X phan tng vira ¢t v&i dung dich chtra 0,15 mol Bro. Gia tri cia a la :
A. 15 B. 1,05. C.1.2. D. 1,3.
(Dé thi thir Pai hoc lan 1 — THPT Chuyén Himng Vieong — Ph( Tho, nam hoc 2011 — 2012)

Céu 59*: Cho 8,3 gam hén hop Al, Fe vao 600 ml,dung dich HCI 1M, thu dugc dung dich X va thu duogc
5,6 lit khi (dktc). Cho dung dich X tac dung vira hét vi 500 ml dung dich KMnO4 x mol/lit trong H2SOa.
Giatricuaxla:

A. 0,28M. B. 0,24M. C. 0,48M. D. 0,04M.
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Céau 60: Nung nébng m gam 11511 hop Al va Fe,Os (trong moéi truong khong co khong khi) dén khi phan tng
xdy ra hoan toan, thu dugc hon hop ran Y. Chia Y thanh hai phan bang nhau :
- Phan 1 tac dung v6i dung dich H2SO4 loang (dw), sinh ra 3,08 lit khi Ho (& dktc);
- Phén 2 tac dung véi dung dich NaOH (duw), sinh ra 0,84 lit khi Hz (& dktc). Gia tri ciam 14 :
A. 22,75. B. 29,4. C. 29,43. D. 21,40.
(Dé thi tuyén sinh Pai hoc khéi A nam 2008)
Cau 61*: Thoi khi CO di qua éqg st dung m gam Fe2Os nung noéng. Sau phan tmg thu duge m1 gam chat
ran Y gom 4 chat. Hoa tan hét chat ran Y bang dung dich HNO3 du thu dugc 0,448 lit khi NO (san pham kht
duy nhat, do ¢ dieu kién chuan) va dung dich Z. C6 can dung dich Z thu dugc (m1+ 16,68) gam muoi khan.
Giatriciamla:
A. 8,0 gam. B. 16,0 gam. C. 12,0 gam. D. 4 gam.
Cau 62: Tron 21,6 gam bot Al voi m gam hdn hop X (gdm FeO, Fe203 va FesOs) dugce hdn hop Y. Nung Y
¢ nhiét dg cao trong diéu kién khong c6 khong khi dén khi phan tmg hoan toan thu dugc hon hop chat ran Z.
Cho Z tac dung véi dung dich NaOH du tl}u duoc 6,72 li‘g khi. Néu chovz tac dung vdi dung dich HNO3
loang, du thi thu dugc 19,04 lit NO (san pham khir duy nhat). Biét cac the tich khi do & dktc. Gia tri cua m
la:
A.58,6. ‘ B. 50,8. C. 46,0. D. 62,0.
(Peé thi thur Bai hoc lan 5 — THPT Chuyén — Pai hoc Sur Pham Ha Ngi, nam hoc 2011 — 2012)
Cau 63: C6 hon hop X gdm nhom va mot oxit sat. Nung néng hon hop X trong diéu kién khong c6 khong
khi dén khi phan tng xay ra hoan toan, thu duoc 96,6 gam chat ran Y. Hoa tan 96,6 gam chat ran Y trong
NaOH du thu dugc 6,72 lit khi (dktc) va con lai m(_)t,phan khong tan A. Hoa tan hoan toan A trong H2SO4
dac nong duoc 30,24 lit (dktc) khi B. Cong thirc cua sat oxit 1a :
A. Fe20s. B. FeO. C. Fe30a. D. FeO hodc Fes0a.
Cau 64*: Khl”l hoan toép m gam oxit MxOy can vira du 17,92 lit khi CO (dktc), thu dugc a gam }(im loai M.
Hoa tan hét a gam M bang dung dich H2SO4 déac nong (du), thu duoc 20,16 lit khi SO2 (san pham khir duy
nhat, ¢ dktc). Oxit MxOy la
A. Cr20s. B. Fe3Oa. C. FeO. D. CrO.
(Pé thi tuyén sinh Pai hoc khéi B nam 2010)

Cau 65: bién phan (dién cuc tro) 100 ml dung dich CuSO4 0,2M va AgNOs 0,1M véi cuong do dong dién I
= 3,86 A. Tinh thoi gian dién phan dé thu duogc 1,72 gam kim loai bam vao catot.

A. 500 gidy. B. 1000 giay. C. 250 giay. D. 750 giay. )
Cau 66: Dung dich X ¢6 a mol AgNOs, b mol Cu(NOs)2. bi¢n phan dung dich (vei dién Cuc tro) dén khi khi
thoat ra ¢ hai dién cuc bang nhau va bang V lit (dktc). Gia tri caa V theo a, b la (hiéu suat dién phan 100%)
la

A.112(2a+b). B. 22,4(a + 2b). C.11,2(a + 2b). D. 22,4(2a + b).
Cau 67: Hoa tan m gam CuSO4 vao H20 thu dugc dung dich X. Dién phan dung dich X véi dién cyc tro,
nhén thay: Sau t gidy thu dugc 0,014 mol khi & anot, chua c6 khi & catot. Sau 2t gidy thu dugc 0,048 mol khi
& c4a hai dién cuc. Gia tri cdam la

A. 5,76. B. 6,4. C.48. D.7,2.
Cau 68: Pién phan 2 lit dung dich hdn hop gébm NaCl va CuSOs dén khi H20 bi dién phén ¢ hai cyc thi
dung lai, tai catot thu 1,28 gam kim loai va anot thu 0,336 lit khi (dktc). Coi thé tich dung dich khong d6i thi
pH cua dung dich thu duogc 1a :

A. 3. B. 2. C.12. D. 13.
Cau 69: Tién hanh dién phan 500 ml dung dich Cu(NOs)2 0,IM (dién cyc tro) vdi cuong do dong dién
19,3A, sau thoi gian 400 gidy ngat dong dién d€ yén binh dién phan d¢ phan mg xay ra hoan toan (tao khi
NO la san pham khur duy nhat) thu duoc dung dich X. Khoi lugng dung dich X giam bao nhi€u gam so voi
dung dich ban dau?

A. 1,88. B. 1,28. C.38. D. 1,24.
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Cau 70: Khi chuan d6 25,0 gam huyét twong mau cua mot ngudi 1ai xe ¢6 udng ruou, can dung 20 ml dung
dich K2Cr,07 0,010M. Xac dinh % vé khoi luong C2HsOH c6 trong mau ctia nguoi lai xe d6. Cho biét
phuong trinh phan g la :
C2Hs0H + K2Cr207 + H2SO4 —» CH3COOH + K2SO4 + Cra(S04)s + H20.
A. 0,0552%. B. 0,046%. C. 0,092%. D. 0,138%.

Phan tich va hwéng din giai

1A 2C 3B 4B S5A 6B 7A 8B 9D 10C

11B 12D 13C 14D 15B 16D 17A 18B 19D 20D

21A 22C 23C 24B 25C 26B 27D 28C 29C 30A

31B 32A 33A 34A 35B 36A 37D 38C 39B 40B

41B 42B 43D 44A 45A 468 47D 48B 49A S50A

51D 52D 53B S54A 55C 56C STA 58C S59A 60A

61A 62B 63C 64B 65D 66C 67A 68B 69A 70A

Céau 1:
Hon hop X c6 thé gdm céc oxit sit (FexOy) va sit dur.
So d6 phan (g~

Dua vao su thay doi s oxi hoa ta thay : Chét khir 1a Fe; chat oxi hoa 1a O2 va HNOs; san pham khir ctia
HNO3 la NO. Sau phan trng, s oxi hoa ctua Fe 1a +3, ciia O 1a -2, cua N 1a +2.
Theo bao toan khoi luong va bao toan electron, ta c6 :
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56n;, +32n, =my

3 56ng, +32n, =3 n, =0,045
N N
3ng =4n, +3ny, 3n,, —4n,, =0,075 "~ |ny, =0,015

0,025
Vay khéi lugng ciia sit 1a : m,_ = 0,045.56=2,52 gam

Cau 2:
Theo gia thiét, ta c6

56n,, +64n., =12
= ng, =ng, =0,1 mol.

nFe = 1’1Cu

, , +5
Trong phan tng cua Fe, Cu véi dung dich HNOg, chat khir 1a Fe, Cu; chat oxi hoa la N trong HNOs; san
pham khtr 1a NO, NOx.
, 0 0 +3 +2 +5 . 2 +4
Ban chat phan tmg la : Fe, Cu bi oxi héa 1én Fe, Cu; N bi khir vé N trong NO va N trong NOo.
Theo gia thiét va bao toan electron, ta cd :

— 30n,, +46n,,
Mo, No,) = :

Ny TNy,

=192 18n -8n, =0
= p)
30y + 0y, =0,5

3ng, +2ng, =30, + Nyo,

0,1 0,1

= Ny =Ny, =0,125mol = Vi o, =0,125.2.22,4 =

Cau 3:
Ban chét phan @ng caa Clz, Oz véi Mg, Al 1a phan ng oxi hda — khir. Chét khir 1a Al, Mg; chat oxi hoa
14 Clz va Oo.
Theo gia thiét va bao toan khéi luong, ta c6 :
7.84
Ne, +Mo, = 2= = 0,35 {naz =0,2

’ =
n, =0,15

Tlng +32n, =m, —m, , =19

30,1 11,1

Theo gia thiét va bao toan electron, ta co :

Ny, = 0,35

24ny,, +27n, =11,1
{nAl =0,1

2ny, +3n, =20, +4n, =17

0,2 0,15

SUY ra %o, ong v = 0127 4009 - [24,32%

11,1
Cau 4:
Theo gia thiét va bao toan khéi lugng, ta co :
5,6
nOz +nC]2 - 22’4 - 0, 25 I'lO2 + nC12 = O, 25 I’lo2 = O, 05
= =
32n02 +71nc12 +7,2= 23 32n02 +71nCIZ =15,8 ng, =0,2
me, mg myg M musi va oxit)

Theo bao toan electron, ta ¢o :
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002 Z4n, +2n, :>M=12:>{n22
0,0; 0,22 n M - 24
Vay M 1a
Céau 5:

Xét qua trinh khir cta cac chat

- CaOCly: 2CI'* + 2¢e — Cl,
mol: 1 1

- KMnOy: Mn*’ + 5e — Mn*?
mol: 1 5

- K2Cr20r: Cr'* + 3¢ — Cr? (n_.=2n,c, =2mol)
mol: 2 6

- MnO3 Mn* + 2e — Mn*?
mol: 1 2

Xeét qué trinh oxi héa: 2CI~ — Cl, +2e

Theo bao toan electron: sé mol electron Cr*® nhan nhiéu nhit nén Cl nhuong electron nhiéu nhat dé tao

ra Cl, nhiéu nhét. Vay cho ra nhiéu Cl, nhat.

Cau 6:
So d6 phan ung :

s Oy

v +2
Foe dd H,S0, loing {Fe SO, KMnO, Mn SO,
+3
H,S0, Fe ,(SO,),, K,SO,

Cin ctr vao sy thay doi sé oxi héa ta thay : Trong phan tmg cta X v6i dung dich KMnOu, chat khir 1a
+2 +7
Fe trong FeSOa, chat oxi hoa 1a Mn trong KMnO4. Sau phan tng, sé oxi hoa cta Fe 1 +3, cia Mn 1a +2.

Theo béo toan nguyén té Fe va bao toan electron, ta cd

n., =n_, =0,1
{ e e 0’02=0,04 lit =[40 ml

=n =0,02=V =
n. = SnKMnO4 KMnO, dd KMnO, 0.5
Cau 7:
Goi n 1a s6 electron ma kim loai M nhudng trong phan tng.
Theo gia thiét, ta cd
=1
M, , =222=44= 14x+16y =44 = {X ,=N.0,1a N0
NeH y=
Ap dung bao toan electron, ta co :
3,024n

_3
=O,042.8:>M=9:>{n

nny = 8Ny, = . M =27

Delectron nhudng Njectron nhan

VayM la

Céu 8:
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N Néu dung dich H,SO4 13 dung dich axit lodng thi khi giai phong la H va phan ung cua Fe voi HaSO4
dién ra theo ti I¢ mol 1 : 1, khi d6 H2SO4 con du : Trai voi gia thiét (loai). Vay H2SO4 tham gia phan ung la
axit dac va khi giai phong la SO2 (do Fe c¢6 tinh khtr trung binh).

4H" +SO,* +2e - SO, +2H,0
1

= nelectron nhan = 5 n[—[*
Taco:
nelectron nhu®ng (max) = 3nFe = 3X
_— 1 J— _—
nelectron nhén (max) - 5 n]-[* - nHZSO4 - y
X 2 3x . A A L A 2 \
Vi —=—=—>1= mol electron nhuong > mol electron nhan nén sat khong thé nhudong 3x mol
y Sy
electron ma chi nhuong dugc |y| mol electron.
Cau 9:
Khi SO, tac dung véi dung dich NaOH c6 thé xay ra cac kha nang :
- Tao ra mudi NaHSO3 1)
- Tao ra mudi NaS03 (2)

- Tao ra mubi NaHSOj3 va Na2SO3 (3)
- Tao ra mudi NazSO03 va du NaOH 4)
Theo gia thiét va bao toan nguyén td Na, S, ta co

10400, +1260 50, =189
NaHSO; —
_ — = } = = =0,15
Nyns0, T 20N, 50, = Mygon = 0,3 —0.15 D50, = Nanso, F na,s0, = Y5
Na,S0; — ¥ — —
bio toan nguyén t6 Na bdo toan nguyén 0 S

Goin la hoa tri cia kim loai M. Ap dung bao toan electron, ta co :

9,6 n=2
n.ny, =2.ng, :V'n =2.015=>M=32n = V- 64

Vay M la

PS : Khi ta sir dung hé phwong trinh trén la dd xét dwoc ba truong hop (1), (2), (3) : Néu Ny, s0, =0 thi
, I 4 nNaHSO > 0
xay ra truong hop (1); Neu ng .. =0 thi xay ra truong hop (2); Néu ’ 0
’ Ny so, ~

thi xay ra truong hop (3). Con néu mét trong sé6 mol ciia hai mudi nhé hon 0 thi sé xdy ra trieong hop (4).

Cau 10:
San pham khir ctia phan tmg giita Al va H2SO4 dic chi c6 thé 1 S hodc H,S hodc SO».

4

4 4
n, =13 mol=n, ., =30 mol:>nso42, womui =3.% =0,4 mol.

n . =n, =n —n . =0,1 mol.
5042’ tao san pham khit X H,S0, 5042’ tao mudi ?
[N —

0.5 0.4
Goi n 1a s6 electron ma S* nhan vao dé tao ra san pham khir X.
Ap dung bao toan electron ta co :

b

3n, =nn, =>3.2==0,In=>n=8=5"+8 —>S".
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Vay X 1a [H,S|.

So d6 phan tmg :
+4
NO,

0,06 mol

+5
HNO,

+3
AI(NO
(NO,); M>A1(OH)3i

Trong phan tng cia Al, Cu v6i HNOg, chat khir 1a Al, Cu; chit oxi hoa 1a HNOs; san ph'flm khur cua
HNO3 la NOa.

Theo gia thiét va bao toan electron, ta c6 :
27n,, +64n,, =1,23

1,344

27n,, +64n,, =1,23
=0,06
4

n, =0,01
= —
3n,, +2n¢, =Ny, 3n,, +2n.

n, =0,015

u
b

= %mg, :%25?;64.100%: 78,05%|, 0501, =Ny =0,01=m oy, =|0,78 gam

2

PS : Cdc mudi Cu?*, Zn**, Ni**, Ag* tao phitc tan trong dung dich NHs du.
Cu** + 2NHz + 2H,0 — Cu(OH) ¥ + 2NH/

Cu(OH)2 + 4NHs3; — [Cu(NH3)4](OH): (tan)

2+ Ni%* tuwong tu nhw véi muoi Cu®*.

Phan itng ciia mudi Zn
Ag* + NH; + H.O — AgOH | + NH/

AgOH + 2NHz — [Ag(NHz3)2]OH (tan)

Hon hop Y gom hai khi khong mau, trong d6 c6 mot khi hoa nau trong khong khi. Suy ra Y ¢ NO va
con lai 1a mot trong hai khi N2 hoac N20.

5,18 +  |NO(M=30)
ViMy = =37=7Y gdom
4 N,O0 (M =44)

2

Dung dich sau phan g tac dung v6i dung dich NaOH dun néng, khong c6 khi mui khai thoat ra chiing
té phan ung cua Al, Mg véi HNO3 khong tao ra NHsNOg.

Theo gia thiét, ta c6 :

Ny +1y =0,14 n,, =0,07
=
30ny, + 44nNzo =5,18 Ny o= 0,07

Theo gia thiét va bao toan electron, ta ¢4

270 +24n,, = 8,862 n, =0,042 0,042.27
3nAl + ang = 3nNO +8nNZO = {nMg _ 0’322 - %mAl = WIOO% = 12,8%
0,07 0,07

Céu 13:

+5
Goi a 1a s6 electron N trong phan tir HNO3 nhan vao dé sinh ra khi NxOy.
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Ap dung bao toan electron va bao toan nguyén té dbi vaoi Fe, N, ta ¢ :

Npeo, =8Ny o
0.06 0.0 a=3; NXOy :NO
nFe(N03)3 = 3nFe304 = nFe(N03)3 = 0’18
0,06 _ _
Nyno, = 3Mgo,, T lno = 0,56
nHNO3 = ntrong mudi nitrat + nlrong san pham khit 0,18 0,02

Khéi lugng HNOs nguyén chat di tham gia phan Gng 1a :

Mo, =0,56.63 =

Dé don gian cho viéc tinh toan, ta coi X gdm Fe va O.
So d6 phan tmg

Theo gia thiet :

n

0,43=12
=n

HNOj; ban dau = 1 1 1
_ —0.1 HNO, phin ting v6i X — IYHNO, ban ddu — 'HNO, aw = 1> 1 THOL
Nyno, ar = Pnaon = Y5

Theo bao toan khdi lwong, bao toan electron va bao toan nguyén t6 N, Fe, ta c6 :

56n;, +16n,=19,2 ey
3ng, =2n, +3ny, (2)
bio toan electron 56n;, +16n,=19,2 ng =0,3
Nyno, = 3nFe(NO3)3 +hyo = L1 3) = 3nFe _2no —31’1NO =0= n, = 0,15
bao toan nguyén t& N 3nFC +Ny = 1,1 Ny, = 0,2
NEeNoy), = Dre 4)
N B

bdo toan nguyén t6 Fe

Thé tich khi NO thoét ra ¢ diéu kién tiéu chudn 1a : V,, =0,2.22,4 =(4,48 lit

PS : Thay (4) vao (3) ta dwoc hé 3 phwong trinh 3 an la N> Ny, Ny, - Gidi hé tinh duoc s6 mol cuia Fe,
O vaNoO.

Theo gia thiét, ta c6 :

n, +n, =0,06
o n, =0,03

2

44n,  +28n =
0% =182 |n,,=0,03

Ny o +0y

Gia st phan mg tao ra mudi NHsNOs3, ta 6 :
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=242 40

= Ny no, = 0,105 mol.
3n,, = 8nNZO +10 ny + 8 Ny no,

0,46 0,03 0,03 ?

=M, = Mo, + Mo, = 0,46.213+ 0,105.80 =[106,38 gam

Theo gia thiét suy ra : Kim loai da phan tng véi HNO3 tao ra san pham khtr duy nhit 1a mudi amoni, ta

co:
cht rin — mmuffi ntrat kim loai + mNH4NO3 = (mkim loai + mNO_{ trong mudi nitrat kim loai ) + n’INHA‘NO3
_ 62 D jeciron trao ddi 30
- (mkim loai + 'nelectmn trao df;i) 8 :
17,765=5,525+62 Detecron modii_ gy =0,17mol
=1/, D + Dgiectron trao déi + . = D iecron trao dgi — Vo1 / TNO
= =0,1 0’172—02125 |
= Ill—lNOg - I-lN trong mudi nitrat kim loai + nN trong mudi amoninitrat T+ I g/ mo
Cau 17:
Theo gia thiét :
n 1
A,
Dae 2 n,, =0,005
nCu 4 = n _ 0 02 = nelectron nhudng (max) = nAg + anu = 0’045 mOI (1)
_ Cu ~ Y
108n,, +64n,, =1,82
n. 0,09 . 3
H _ _ + A — —
= =15<4=H" thi€u= 0 n mhanman = Dy = 0,675 mol (2).
n,__ 0,06 4
3

Tt (1) va (2) ta thiy kim loai phan tmg hét, H* va NO,™ con du.

Taco: 3ng, =n,, +2n,, =n, =0,015 mol.

bao toan electron

0 +4 -2 +5

\ 5 +2 0
So d6 chuyén hoa NO thanh HNO3 : NO—-225 NO, —2200 s 4N O,

Vi 3ny, <4n,, nén O du, do d6 NO chuyén hét thanh HNOs.

Suy ra: Nyyo, =Nyo = 0,015 mol = [HNO,] =%=0,1M =|pH=1
Céau 18:
Vi 3ny, <2ng,, = CuO du, NH, phan tng hét.

0,02 0,2

So d6 phan tng :

Can ctr vao so d0 phan tng ta thdy : Chat khir 1a NHs, chét oxi hoa 1a HNOs3.
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Tacd: 3ny, = 3ny, =0y, =0,02 mol= Vy, g, =]0,448 lit

n, R
Nejectron nhudng electron nhan

So d6 phan tmg :
-3 -3

H,C-CH, -CH, +KMnO +H,SO, —>HOOC CH, COOH+MnSO +K,SO, +H,0

Suy ra : Chét khir 1a o-xilen, ¢6 hai nguyén tir C thay d6i s6 oxi héa tir -3 1én +3; cht oxi hoa 1a KMnOsa,
s6 oxi hoa ctia Mn thay doi tir +7 vé +2.
Theo gia thiét va bao toan electron, ta c6
n =0,1

o—xilen

5n = 12n0—xi]cn = 1’lKMnO4 phén @ng = O’ 24 mol
—_——

KMnO, phén tGng

n .
Dejectron nhan electron nhudng

=n . =0,24+0,24.20% = 0,288 mol = V.0 = &28 =[0,576 lit

KMnO, ban dau 4 4 4 7 0
b

Cau 20:
1 26

n(COOH)z 2H,0 1 26

=0,01 mol.

So d6 phan tng :

(+(3: OOH),.2H,0 + KMnO + H;S0s — éoz + KoSOs + +f\51nso4 + H.0
Chat khir 1a (C OOH),.2H,0, c6 2 nguyén tir C thay doi tir s6 oxi hoa tir +3 1én +4.

r +7 r 2 N
Chat oxi hoa la KMnO,, so oxi hoa cia Mn thay doi tur +7 vé +2.
Ap dung bao toan electron, ta co :

2n(COOH)2.2HZO = SNyrmo, = Ngwino, = %-0, 01=0,004 mol
0,004
= [KMnO, |= 0.25 =10,016M
Cau 21:
Néu Ché{lt rén chi co Cu, khi @6 mCu(max) = 0’264 = 12,8 gam < 18’4 gam. Suy ra trong 18,4 gam Ché’t rén

¢6 12,8 gam Cu tao thanh va 5,6 gam (0,1 mol) Fe du (khdng thé c6 Mg du, vi néu Mg du thi Fe chwa phan
ung, khi do khoi lwong chat ran thu dwoc lon hon 18,4).

S6 mol Fe di tham gia phan tmg 13 0,2 — 0,1 = 0,1 mol.

Ban chét phan tmg 14 x mol Mg va 0,1 mol Fe khir hét Fe®* vé Fe?* va Cu?* vé Cu.

Ap dung bao toan electron, ta co :

2nMg +2nFe(phﬁn g = Mo +2nC 2w =Ny, = 0,3 mol
%/_/
0,1 0,4 0,2

_Phan tmg cta dung dich AgNOs véi dung dich Fe(NOs)2 1a phan mg oxi héa - khir gita Ag™ va Fe?*,
chat ran thu dugc 1a Ag, dung dich X gom Fe(NO3)s va AgNOs du.
Fe* + Agt —» Fe** + Ag (1)
Phan tng cta dung dich X véi dung dich HCI 1a phan ung trao d6i gitra Ag* du va CI™.
Ag" + CI° — AgCI (2)
Ap dung bao toan nguyén td Ag va bao toan electron cho phan tmg (1), ta ¢6 :
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. 864
Agiphintng A 108 T 50 1a=0,08=>2a=0.8

n =n_, =0,la
Ag* phan tng Fe?* 0’

Mgt = nAg+ aw nAg* bandiu nAg* phin g 0,1a=0,08= Magar = 11,48 gam

0,2a 0.,1a

Cau 23:

bién phén dung dich AgNOs (1) thu dugce san pham 1a HNO3, Ag va O2. Vay dung dich Y chira HNO3
va c6 thé con AgNOs du.

Cho Fe vao Y (2), sau phan tng thu dugc hdn hop kim loai ching t6: Fe du nén mudi sit tao thanh 1a
Fe(NOz)2; trong Y ¢6 AgNOs du. Vi Fe du nén cac chat trong Y da phan tng hét vai Fe.

O (2), chit khur 13 Fe, chét oxi hoa 1a AgNOs, HNO3. Do khdng biét lugng NO sinh ra nén ta tinh sb
electron ma HNO3 nhan theo H*.

Ap dung bao toan nguyén t6 N cho (1), ta co :

Ny ono, ae T 10 =n =0,15 (*)

HNO, AgNO; ban dau

Ap dung bao toan electron cho phan tmg (2), ta ¢6 :

2n

Fe phin ang — Nagno, ar 7 Mo, (%)
Khdi lugng chét rin thu duogc 1a :
Mg, +m,, =(12,6-56n )+108n, o, o =145 (F5%)
Két hop cac phuong trinh (¥), (¥*), (**%), ta c6 hé :
N pon0, ar + 0o, = 0,15

3

N yono, v T Z Nyno, — 2ng, phin tng —

Fe phan tng

N peNo, due = 0,05

0= 10,0, =0.1

1()8nAgNO3 dv 56nFe phén dng = 1’ 9 nFe phén dng - 0’ 0625
Taco:
n ctrontrao d6i F n 4n tn F - .
N, = % C { o el onI asi-t _ AgNO3pIh gt _ (0,15 (;, 258) 96500 36005

Dé cho don gian, ta coi V lit khi H img vé&i 1 mol khi, suy ra 0,25V lit khi tmg véi 0,25 mol khi.
So d6 phan tmg :

0 +2 0
dd H,SO, loang
Fe ——=="%5FeSO, + H,

. 2

Fe f{'ZOdu

0 0 1

Al, Na @
+1 43
NaAlO2 0
" + H,
NaOH

Vi ti 16 mol ctia Na va Al la ng, :n,, =2:1, nén trong phan tng v6i H2O Al tan hét trong NaOH sinh ra.
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O phan tng (1), chat khir 1a Al va Na; chét oxi hoa 13 H,0; san pham khir ciia H20 13 Ha.
O phan tng (2), chat khir 1a Fe; chét oxi hoa 1a H* trong H2SO4; san pham khir cuia H* 12 Ha.
Theo gia thiét va ap dung bao toan electron cho phan tmg (1) va (2), ta co :

ng :n, =2:1 ng :n, =2:1 n, =0,8

ny, +3n, =2n, , =4ng +3n, =2.1={n, =0,4 :sni:
: n

2n,, =2n, , 2n,, =2.0,25 n,_ =025 M

Cau 25:
Sau phan tng nhiét nhom, hdn hop chat rin Y thu dugc phan tmg v6i NaOH tao ra khi, chimg to Al du,
Fe>O3 da phan ung hét.
Ap dung bao toan nguyén t Fe, ta ¢6 :
nFe trong Y = nFe trong X = nFe + 2 1’1136203 = O’ 27 mOl'
0,07 01
Ap dung bao toan electron trong phan tng nhiét nhém, ta o :
300 phin g = 6 Nge 0, = DAl phan tng = 0,2 mol.
0,1
Theo gia thiét suy ra : Khi cho Y phan tng v6i dung dich H2SO4 lodng du, thu dugc 8a mol Ha; khi cho
Y tac dung voi dung dich NaOH du, thu dugc 2a mo khi Ho.
Ap dung bao toan electron, ta €0 :
2ng, +3n,, =2ny,

2
0,27 %a a=0,045 =52
= Mt =My 1 sy, <02 g0
3nA1 — 2 nH nAl — O, 06 Al ban dau Al du trong Y Al phan tng
? 0,06.27 0227
2a
Cau 26:
So d6 phan ung :

: AgNO du
Fe3+ Cu™* {Agi«

Ag NO,” |AgCl{
Chat khtr 1a Cu, Fe; chat oxi hoa 1a NO,™ trong méi truong H* va Ag*. Vi AgNOs du tic 1a Ag* du va

NO," du nén s6 mol electron nhan tinh theo H* va Ag*.

A 3 A 5 , A r . \ 5 , . r 5
Tathay : 3ng, +2n¢, >—n . nén H" phin Gmg hét, Ag™ c6 tham gia vao phan ting oxi héa — khir.
0,05 0,025 0,25
Nhur vay, sau tit ca cac phan tng, dung dich thu duoc chira Fe®*, Cu?*, Ag* va NO,"; chét rin gom AgCl
va Ag.
Ap dung bao toan nguyén té CI va bao toan electron, ta co :

N yec1 = Dyg =0,2

n =0,2
3 = hecl =m =m + m =130,05 gam
3n, +2n. =—n_, +n chdlt rén AgCl Ag ,UJ g
Fe Cu H* Ag*

n, =0,0125
& 0,2.143,5 0,0125.108

0,05 0,025 0,25 n,
g

PS : Pdy la mét bdi tdp kho, nhiéu hoc sinh lam sai vi cdc em khéng chii y dén toan bg qud trinh phan
ung ma chu y vao tung giai doan cua phan wng, khi do tinh ra két qua la 34,1 gam.
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Cau 27:
Trong phan ung cua Fe, Cu véi dung dich HNOg, ta cé :

64n_, +56n_ =6,08 n., =0,06
=
2n., +3n, =3n,,=3.0,08 n. =0,04
‘Ban chét cua cac phan ung ¢ day la : Mg, Fe, Cu tac dung véi dung dich HNOs. Mg ¢ tinh khu manh
nhat nén phan ung trudc, tiép theo sé dén Fe (Fe bi oxi hoa 1én Fe(Il)) va sau do6 dén Cu. Vi :

2ny, < 3ZnNO

—

0,12 0,1

2ny, +2ng >3Z:nNO

0,12 0,04 0,1
Suy ra Mg phan ng hét, Fe phan tmg mot phan, Cu chua phan ung.
Taco:
20y, + 205, e =3 D Do = D ppin ng = 0:03 mol = np, = 0,01 mol.
0,12 9 0.1

= mchfft tn = me, +mFede = 0’0664+0’0156 =

n +
H - 0.4 =5>4:H" du = Tinh mol electron nhan theo NO,".
n__ 0,08
NO,
n e (ma) = Mg T20, =0,12 )
fectron nhuon (ma) : ¢ = Cu, Fe phéan tng hét; H", NO,™ con du.
1y ron nhan (me ):3n - =0,24
electron nhin (max NO,
Suyra:3n . =2n. +3n,=>n_  =0,04 mol.
NO;™ phédn tng u © NO;™ phin tng
Dung dich X c6 :
Fe® : 0,02 mol; Cu** : 0,03 mol
SO,

NO, du:0,08-0,04 =0,04 mol
H" du:0,4-4.0,04 =0,24 mol

= TINaOH (min) dé ket taa 1on nhit — Mop- (min) dé k& tha 16n nhit 0t 3nFe3* + 2nCu2+ =0,36 mol

trung hoa dién tich

=V

NaOH IM (min) dé két tda 16n nhat 360 ml

Gia su trong 2,4 gam kim loai c6 chira cad Al va Fe, suy ra dung dich Z chi c6 AICls. Khi do, Z khéng
phan ung dugc vdi dung dich KMnOs. Vay 2,4 gam kim loai 1a Fe, dung dich Z chtra AICI3 va FeCl. Khoi
luong kim loai phan tng 1a 16,2 — 2,4 = 13,8 gam.

So db phan tng :
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2,4 gam Fe

Al +Cl,, t°
0 — 2y Y +H20
Fe
16,2 gam

{A1C13 (Z) KMnO, /H,S0, ,{A13+’ SO427+C12

FCCIZ Fe3+’ Mn2+

+7
Can ctr vao so do ta thay : Chat khwr 1a Fe, Al va bi oxi hoa thanh AI®*, Fe®*; chét oxi hoa la KMnO, va
bi khir thanh Mn?",
Theo gia thiét va bao toan electron, ta o :

{2711Al +56n,, =13,8 {nm =0,2
=

3n,, +3ng, =50y, ng, =0,15

Vay Phan tram khi lwong cta Fe trong hdn hop X 14 :

%Fe = % ~[66.67%

b

Cau 30:

Trong phan tng cua A véi H2SO4 ddc nong, du (1), A 1a chat khir va H2SOx4 déc la chat oxi héa. Trong
phan ing cua A voi CO (2) duoc chat ran B, hoa tan B trong dung dich HNOs du (3) thi chat khir la A va
CO, chat oxi hoa la HNOs.

Ap dung bao toan nguyén t6 C, ta co :

Neo =Neo, =Neyeo, = 0,12 (*)

Ap dung bao toan electron cho phan ung (1), ta c6 :

nelectron do A nhutng = 21’1302 = 20’ 05 = 0’1 (**)

Ap dung bao toan electron cho phan ang (2), (3), ta co :

1 +2n0 =30y + 0y, (FFF)

& (*) va (**) vao (¥**) ta duoC ;

electron do A nhudng

Thay n.,, n

electron do A nhudng
3nyo + 1y, =0,34

Mt khac, theo gia thiét :
30n, +46ny,

=19,44.2= 8,880, + 7,120, =0

Nyo TNy,
Tiur do ta co hé :
3ny, +nyo, =0,34 ny, =0,08
: = =V =22,400,08+0,1)=14,032 lit
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	Ví dụ 15: Hòa tan hoàn toàn hỗn hợp gồm 9,75 gam Zn và 2,7 gam Al vào 200 ml dung dịch chứa đồng thời HNO3 2M và H2SO4 1,5M thu khí NO (sản phẩm khử duy nhất) và dung dịch X. Cô cạn dung dịch X thu khối lượng muối khan là :
	A. 41,25 gam.            B. 53,65 gam.        C. 44,05 gam.       D. 49,65 gam.
	Bản chất phản ứng : Zn, Al là chất khử,  trong môi trường H+ là chất oxi hóa.



