PHUONG PHAP 10: SU DUNG CHAT AO, SO OXI HOA AO

|. PHUONG PHAP SU DUNG CHAT AO, SO OXI HOA AO

Phuong phap st dung chat 4o, s6 oxi hoa 4o 1a mot phuong phap méi la dé giai nhanh mot sé dang bai
tap trac nghiém hoa hoc.

Co s& cua phuong phap : Chuyén hén hop ban dau thanh hon hop méi hodc hop chdt méi; chuyén dung
dich ban dau thanh mét dung dich maoi; gan cho nguyén té so oxi héa mdi khac voi sé oxi hoa thue ciia no.
Tw do giup cho viéc tinh toan tro nén dé dang va nhanh chong hon.

Hon hop, hop chit, dung dich, sé oxi hoa méi duge goi 1a do vi nd khong cé trong gia thiét cia bai toan.

II. PHAN DANG BAI TAP VA CAC Vi DU MINH HQA
1. Str dung dung dich 4o

Vi du 1: Dung dich X chira a mol Na*; b mol HCO;; ¢ mol CO? va d mol SO? . Pé tao két tiia 16n nhat
ngudi ta phai dung 100 ml dung dich Ba(OH), x mol/l. Biéu thirc tinh x theo a va b la:
a+b a+b a+b a+b
=—. X =—. =—. D. x=——.
0,1 0,2 0,3 2
(Bé thi thir Pai hoc lan 1 — THPT Chuyén Hung Vieong — Phu Tho, nam hoc 2012 — 2013)

A. X C. x

Huwéng din gidi
Chuyén ion HCO; thanh 2 ion ao la CO,”” va H".
Chuyén dung dich X thanh dung dich a0 X’ gom : a mol Na*; b mol H*, (b+c) mol CO? va d mol SO? .

Cho Ba(OH)2 vao dung dich X’ s& tao ra két tia 1a BaSO4 va BaCOs. Nhu vay cac ion Na* va H* da
duoc thay thé bang ion Ba?".

Ap dung bao toan dién tich, ta c6 :

a+b a+b a+b
2n_,,=n_,+n _ =n_ , =—— mol=n =—— mol=|x=
Ba Na H Ba 2 Ba(OH), 2 0.2

Vi dy 2: Dung dich X chtra cac ion: CO,*”, SO,*", SO,*", 0,1 mol HCO,” va 0,3 mol Na*. Thém V lit
dung dich Ba(OH)2 1M vao X thi thu dugc lugng két tiia 16n nhét. Gia tri nho nhét ciia V 14 :

A.0,15. B. 0,25. C.0,20. D. 0,30.
(Pé thi thir Bai hoc lan 1 — THPT Ha Hoa — Phii Tho, ndm hoc 2013 — 2014)
Huwéng din gidi

Chuyén ion HCO; thanh 2 ion 40 1a CO,*” va H".
Chuyén X thanh dung dich a0 X’ gém : 0,1 mol H*, 0,3 mol Na* va cac ion CO32’, SO32’, SO42’.
Sau phén tng cua X véi Ba(OH)2, cac ion CO,”, SO32’ , SO42’ dugc thay bang ion OH™ .

Theo bao toan dién tich, ta c6 :

n__=n_+n
H N

=0,4 mol=n
OH

=0,2 mol=V

dd Ba(OH), 1M —

0,2 it

a*

Ba(OH),

Vi du 3: Dung dich E gébm x mol Ca?*, y mol Ba**, z mol HCO; . Cho tir tir dung dich Ca(OH)2 ndng d a

mol/l vao dung dich E dén khi thu duoc luong két tia 16n nhat thi vira hét V lit dung dich Ca(OH). Biéu

thirc lién h¢ gitra cac gia tri V, a, x, y la
X+Yy X+2y

a a

C.V=2a(x+y) D.V=a(2x+Yy)




(Dé thi tuyén sinh Cao dang niam 2012)

Huéng dén gidi
Chuyén E thanh dung dich 40 E’ gdm : x mol Ca?*, y mol Ba?*, z mol H* vaz mol CO?".

Ap dung bao toan dién tich cho dung dich E’, ta ¢6 :

2n_, +2Nn_, +n, _2nCO32, =Z=2X+2y
y X z z
Ba2+ ' Ca2+ 24
N ., ymol  xmol Ci/ BaCOs J«
So do phan tng : . , t — +H,0
H",CO,” |OH" CaCo, ¥
2X+2y m 2aVv

Ap dung bdo toan dién tich trong phan tmg ctia Ba?*, Ca®* véi ion CO,* ,taco:

X+y
=Ngr V=202

Ny +0N 5

Ca2+

y x+aVv 2x+2y

Hodc ap dung bao toan dién tich trong phan ng cta ion H" vdiion OH™, taco :

X+Yy
n,=n,, =>2x+2y=2aV= ==

Vi du 4: Mot cbe chira dung dich A gom a mol Ca?*, b mol Mg?* va ¢ mol HCO, . Dung V lit dung dich
Ca(OH)2 x mol/l dé két tua lugng cation trong coc. Biét két tia tao ra 1a CaCO3 va Mg(OH)2. Méi quan hé
gitta V,a, b, x 1a:
A.V=(a+2b)/x B.V=(Qa+b)/x C.V=(a+bh)/x D.V = (2a + 2b)/x
(Pé thi thir dai hoc lan 1 — THPT Cam Khé — Phii Tho, nam hoc 2013 — 2014)

Huwéng din gidi
Chuyén A thanh dung dich 40 A’ gdm : a mol Ca?*, b mol Mg?*, ¢ mol H* vac mol COZ".
Ap dung bao toan dién tich cho dung dich A’, ta co :
2n_, +2n_, +n  =2n_, =>c=2a+2b
Ca Mg H CO

3

a b c c

Ca2+ ,Mg2+ C 24
T Mg(OH), ¥
xV 2
+ — + H,0
H",CO/” |OH" CaCoO, ¥

[ ——
2a+2b 2a+2b 2xV

So db phan tng :

Ap dung bao toan dién tich trong phan ting ctia Ca?* véi ion CO,” ,taco:

_a+2b

X

n ,=n_, =>|V
Ca CO,

at+xV 2a+2b
Hoic 4p dung bao toan dién tich trong phan tng cia ion Mg?*, H* véiion OH ™, ta co :

a+2b
2n_, +n , =n__ = |V=
Mg H OH X

b 2a+2b 2xV

2. Str dung hén hop a0

Vidu 1: Hoén hop X gém Na, Ba, Na2O va BaO. Hoa tan hoan toén’21,9 gam X vao nudc, thu duge 1,12 lit
khi Hz (dktc) va dung dich Y, trong d6 c6 20,52 gam Ba(OH)2. Hap thu hoan toan 6,72 lit khi CO2 (dktc)
vao Y, thu dugc m gam két tia. Gia tri cua m la

2




A. 23,64. B. 15,76. C. 21,92. D. 39,40.
(Dé thi tuyén sinh Pai hoc khéi A nam 2013)

Huéng dén gidi

Van d& mau chét cia bai tap nay la phai tinh duoc s6 mol ctia NaOH trong dung dich Y. Tuy nhién, dung
dichY duqc‘tao thanh khi cho hon hop X gém 47 ché:[ la Na, Na20O, Ba, BaO tac dung voi H20 nén viéc tinh
toan gdp nhiéu kho khan (do phai sir dung nhiéu an s6 mol).

Gia sur ta ¢6 thé bién hén hop 4 chat trong X thanh mét hon hop trung gian X’ g&m 2 ci’zd’t la Na20 va
BaO (bang cach cho X tac dung voi 02) thi viéc tinh toan s€ tr6 nén dé dang hon nhi€u. Vi s6 mol Ba(OH)2
trong Y dé bi€t nén d¢ dang tinh dugc s6 mol va khoi luong cia BaO trong X°. Tur d6 s€ tinh dugc khoi
luong cua va s6 mol ctia NaxO, roi suy ra sO mol cua NaOH.

Muédn 1am nhu vdy, ta phai biét dugc tong s6 mol electron ma Na, Ba trong X di nhuong trong phan ung
v6i O2. Khi d6 s& biét duoc s mol electron ma Oz ¢ thé nhén, tir d6 suy ra dwoc s6 mol ciia Oz phan tmg
v6i X dé chuyén thanh X’.

Trong phan tng cta X voi nude, chi co Na va Ba phan mg giai phong Hz. Nén thong qua s6 mol Hy giai
phong ta c6 the tinh dugc s6 mol electron ma Na va Ba nhuong.

Theo gia thiét, ta c6 :

1,12 20,52 6,72

n, =——=0,05 mol; n =—""=-0,12 mol; n., =———=0,3 mol.
224 PO 71 22,4
=4n, =2n,; =n, =0,025 mol

0,05

(Nay0, Ba0) = Ny Na 0, Ba, Ba0y) T Mo, = 21,9+0,025.32 =22,7 gam.

nelectron trao dSi Dgjectron Na, Ba nhudng

—m

Theo bao toan nguyén to Ba, ta c6 :
Ng.0 rong x* = Macomy, = 0,12 mol = My,,0 wong x' = My —Mpyp = 4,34 gam.
27 012153

) 4’24 =0,14 mol.

Theo bao toan nguyén to Na: ny, oy =2ny, o =

Vay dung dich Y ¢6 0,14 mol NaOH va 0,12 mol Ba(OH)2. Suy ra :

N = Nyon +2 05,0, = 0,38 mol =1 <2 Qo 5 tao ra ca CO,” va HCO,"
0.14 0,12 fico,

Vi phan ung tao ra ca hai muoi, nén str dung cong thirc giai nhanh, ta co:
Ny =Neo, tNgo = No = 0,08 mol<n_, =0,12 mol
0,38 03 9

= Ng,co, = 0,08 mol = My,co, = 0,08.197 =|15,76 gam

Nhue viy dé chuyén hén hop gom cdc kim loai va oxit thanh hon hop cdc oxit thi ta thém mét lwong oxi la

2n 2n 3 n
lectron trao d&i H SO n NO \ A oo 4 e
n, =—— "~ 2~ 2 =—RN0 -2 Ty thugc vao tung bai ma so mol electron cé thé tinh

©, 4 4 4 4 4
theo Hz, SO2, NO, NOo,...

Vi du 2: Cho 30,7 gam hdn hop X gém Na, K, Na20, K20 tac dung v6i dung dich HCI vira da thu duoc
2,464 lit Hz (dktc), dung dich chira 22,23 gam NaCl va x gam KCIl. Gia tri cua x la:
A. 32,78. B. 31,29. C. 35,76. D. 34,27.

Huéng dén gidi
Chuyén hdn hop X thanh hdn hop a0 X’ gdm NapO va K0 bang cach cho X phan tng véi mot luong O
la:




n o 2n
electron trao doi __ H, z 2’ 464 — 0’055 mol = mx' = mX + mo = 32’46 gam.

n, = =—.
2 4 4 4 22.4
30,7 0,055.32

Ap dung bao toan nguyén t6 Na va K, ta ¢ :
n 122,23

— _NaCl _

n .
NuO 9 27585

0,19 mol = g, —2n, , 2,324 ;2,19.62 0,44 mol

= m,, =0,44.74,5=|32,78 gam
Vi du 3: Hon hop X gdbm CaO, Mg, Ca, MgO. Hoa tan 5,36 gam hdn hop X bang dung dich HCI vira di thu
duoc 1,624 lit Ho (dktc) va dung dich Y trong d6 ¢6 6,175 gam MgClz va m gam CaCly. Gia tri cia m la
B. 7,770 gam. C. 8,0475 gam. D. 8,6025 gam.
(Pé thi thir Pai hoc lan 4 — THPT Chuyén Vinh Phiic, ndm hoc 2011 — 2012)
Huéng dén gidi
Chuyén X thanh hén hop a0 X’ gdm CaO va MgO bang cach cho X phan tng véi mot luong oxi 14

A. 7,4925 gam.

ne ectron trao d&i 2n 2 1 24
no = 1 d — H, =— 96 =O’O3625 mOl:mX' :mX+ mO =6’52 gam.
: 4 4 4224 :
536 0,03625.32

Theo bao toan nguyén t6 Mg va Ca, ta co :
_6,52-0,065.40 _ 0.07 mol

Mo — Mvigct, = 0,065 mol = Dy, = Neso 36

n

=M, = 0,07.111=|7,77 gam

Vi du 4: Hon hop X gom Na, Ca, NazO, CaO. Hoa tan hét 51,3 gam hdn hop X vao nu6e dugce 5,6 lit He
(dktc) va dung dich kiém Y, trong d6 c6 28 gam NaOH. Hap thu 17,92 lit SOz (dktc) vao dung dich Y thu

duoc m gam két tua. Gid trictam la :
A. 60. B. 54.

C.72. D. 48.
Huéng dén gidi
Chuyén hdn hgp X thanh hdn hop a0 X* gdm CaO va NapO bang cach cho X phan tmg véi mot lugng O2

la:
n . 2n 2
clecronmoasi _ T, _ 2 5,6 =0,125 mol = m,, =m, + m, =55,3 gam.

n, = = =—.
: 4 4 4224
513 0,125.32

Theo bao toan nguyén t6 Na va Ca, ta co :
_ 55,3-0,35.62 ~0.6 mol.

_ 1llNaOH _ 1 28 _ _
Ny, 0= ~ 3w 0,35 mol = e, om, = Newo =6
n__ Ny, +2n. 1 X .
oH~ _ _ NaOH caor, _ 1,9 >2nén kiém du, 0,8 mol SO, di chuyén hét thanh 0,8 mol SO.,* .
n n y 3
S0, S0, >

=0,6 mol = Mo = 0,6.120 =|72 gam

Vi n_, < g, = N0,

0,6 0,8
Vi dy 5*: Hoa tan hoan toan 23 gam hSn hop X gdm Ca, CaO, K, K20 vao nudc thu duge dung dich trong
suot Y va thoat ra 4,48 lit khi (dktc). Neu suc 4,48 lit (TN1) hodc 13,44 lit (TN2) CO: (dktc) vao dung dich
Y thu dugc m gam két tua. Suc V lit }(hi CO2 vao dung dich Y thi thay luong két tiia dat cuc dai. Biét & TN2
da co6 hién tuong hoa tan mot phan két tia. Gia tri cua V 1a :
A. 6,72<V <11,2. B.V =56.
Huwédng din gidi

C.V=6,72. D.56<V<89%.

Dung dich Y gdm Ca(OH); va KOH.




Chuyén hdn hop X thanh hdn hop 4o X’ gdm CaO va K0 bang cach cho X phan tng véi mét luong O2
la:

nelectron trao ddi 2nH 2 4, 48
n, = = L =—, =0, mol=m,_, =m_,+m_ 6 =26,2 gam
©: 4 4 4224 X 2:( 02 g

0,1.32

= 94n,  +56n.,, =26,2 (1)
Theo gia thiét, suy ra : TN1 chua c6 hién twong hoa tan két tiia, con & TN2 di c¢6 hién tugng hoa tan két

taa. Sur dung cong thirc Doy =Neg ey taco:

TNl:nC - =g, =0,2

0,

TN2: nOH‘ trong Y - nCO32' + nCo2 = O’ 8 = nKOH * znca(OH)z - 1IIOH’ trong Y - O’ 8
0,2 0,6
= 2nKZO +2n.,=0,8(2)
Tu(l)va(2)suyra: ny o= 0,1 mol; n_, =0,3 mol.
. Y A 1. A 5 . 1 > — —
Khi suc CO2 vao X, d¢ két tia dat cuc dai thi ncof, 200 = Ny on, 0,3 mol.
1’ICOZ min nCOf’ = 0’3 n _ 0 3
, ; CO, min — P P
OH™ co.> CO, max n =0.5 — T
CO, max 4 V. ] v
0,8 0,3 9 COp min COp max

Vi du 6: Hoa tan hoan toan 2,44 gam hdon hop bot X gbém FexOy va Cu bang dung dich H2SO4 dic nong (du).
Sau phan tmg thu dugc 0,504 lit khi SO2 (san pham khir duy nhat, ¢ dktc) va dung dich chira 6,6 gam hon
hop mudi sunfat. Phan tram khoi lugng cua Cu trong X 1a

A. 39,34%. B. 65,57%. C. 26,23%. D. 13,11%.
(Pé thi tuyén sinh Pai hoc khéi B nam 2010)

Huéng dén gidi
Chuyén hdn hop X thanh hdn hop a0 X’ gom Fe,O3 va CuO bang cach cho X phan tmg véi mot luong
O2la:

n . 2n
electron trao doi SO, % 0’ 504 _ 0’01 125 mol = mX' _ mX " mo _ 2’8 gam.

n, = =—.
2 4 4 4 224
2,44

0,01125.32

Vay ta c6 h¢ phuong trinh :
16OnFezog +80n,,=2,8

n
400n,, o, +160n., =6,6 :»{ e

o, =0,0125
=0,01

2

=n,, =0,01 mol

1’1Cu0

D0, = MEe,(s0,)," Mewo = Deuso,

Vay %m = 0’01f4.100% =126,23%

Cutrong X 2
b




Vi du 7: Hoa tan hoan toan 13,92 gam hdn hop bot X gém FexOy va Cu bang dung dich HNOj3 lodng (du).
Sau phan tng thu dugc 2,688 lit khi NO (san pham khtr duy nhat, ¢ dktc) va dung dich chira 42,72 gam hon
hgp muoi nitrat. Cong thirc cta oxit sat la :

A. Fe20a. B. FeO. C. Fe30a. D. FeO hoac Fe30a.

Huéng dén gidi
Chuyén hén hop X thanh hdn hgp 40 X gdm Fez03 va CuO thi can cho X phan tmg véi mot lugng O la

I ectron trao déi 3nNO _ é 2, 688

n., = = =—. =0,09mol=>m, =m_,+m_, =16,8 gam.
©: 4 4 4224 x =M Mo, .
1392 0,09.32
Vaytacod:
160nFezoz +80n_ , =16,8
’ N o, = 0,03
242nFe(NO3)3 + 188HCu(No, ), = 42,72 = 2
B 2 . o n.,=0,15
nFe(NO3)3 - nFeZO3 ’nCu(NO3)2 =N

Trong hén hop X, ta c6 :

n, =2n. , =0,06 _ _ n
{F o0, L, _13.92-0,0656-0.1564 _ o :%:

0
n., =Ng,=0,15 16 N,

Vi du 8*: Cho 11,36 gam hdn hop M gom Fe, FeO, Fe203, FesO4 phan tng hét voi dung dich HNOs loang
du thu dugc 1,344 lit khi NO (san pham khtr duy nhat, ¢ dktc) va dung dich X. Dung dich X ¢6 thé hoa tan
to1 da 12,88 gam Fe (tao khi NO duy nhat). S6 mol HNO3 c6 trong dung dich dau la

A. 0,88 mol B. 0,94 mol C. 1,04 mol D. 0,64 mol
(Pé thi thir dai hoc lan 4 — THPT Quynh Luu 1 — Nghé An, nam 2011)

Huéng dén gidi
Tao hop chat a0 Fe,O3 bang cach cho hén hgp M phan tng véi Oo.

+m, =11,36+§.%.32=12,8 gam
2 4 224

]

Mg o, = Mg Fe,0,. Fe,0,. FeO)

12,8 11,36-0,16.56

nFe trong M = 1’1F6203 =2. 160 =0’16 m01:>n0trongM - 16

=0,15 mol.
Vi dung dich X hoa tan tbi da Fe nén mudi tao ra 1a Fe(NO3)2.
Chuyén 11,36 gam M va 12,88 gam Fe thanh hdn hop 40 M’ chtra 0,39 mol Fe va 0,15 mol O.

Ap dung béo toan electron cho phan mg ctia M’ véi HNO3 tao mubi Fe(NOs)s, ta ¢6 :

2n,, =2n,+3n,, =n, =0,16 mol= Nyno, = 2nFe(NOX>2 +n,, =(0,94 mol

o H_/
0,39 0,15 ? 0.39 0,16

Ban doc ¢é thé tham khdo cdch gidi khdc & phan bdi tdp ép dung, cdu 8.

Vidu 9: HSn hop X gém cng, C2H4(OH)2 va mét ancol no, dqn churc, mach ho (tror}g d6 CsHs, CoHa(OH)2

c6 so mol bang nhau ). Dot chay hoan toan 5,444 gam X roi hap thu toan bg san pham chay vao binh dung

dung dich Ba(OH). du thi khoi lugng binh ting 1én 16,58 gam va xuat hién m gam keét tia. Gia tri caam la
A. 42,158. B. 47,477. C. 45,704. D. 43,931.




Dé thi thir dai hoc lan 4 — THPT Quynh Lueu 1 — Nghé An, nam hoc 2011 — 2012)

Huéng din gidi
Do CsHs, C2H4(OH)2 ¢6 s mol bang nhau nén ta c6 thé tach 1 nguyén tir H & CsHg va 1 nhém —OH &
C2Ha(OH)2 roi hoan d6i vi tri cho nhau, ta s& dugc 2 ancol CzH70OH va CoHsOH. Vay ta c6 thé quy doi hon
hop X thanh hén hop ancol no, don chiee C.H - OH.

Phuong trinh phan ung :
CH_ OH +37no2 — 5 nCO, + m+HH,0 (1)

Khéi lugng binh dung Ba(OH), ting 12 khéi lugng cua CO2 va H20. Két tua thu duge 1a BaCOs.
Theo bao toan khoi luong, ta co :

m_ .+ mg, =mg, + my,=>m, = 11,136 gam = n, = 0,348 mol.
5,444 9 16.58

Theo (1) va bao toan nguyén t6 C, ta ¢ :

O,

=15
Neo, = Nyeo, =N, = 0,232 mol = My co, = 0,232.197 =|45,704 gam

nBaco3 - nCo2

Vi dy 10: Hon hop X gém 1 mol aminoaxit no, mach hé va 1 mol amin no, mach hé. X ¢6 kha nang phan
ung t0i da vdi 2 mol HCI hodc 2 mol NaOH. Dot chay hoan toan X thu dugc 6 mol CO2, x mol H2O vay
mol N». Cac gia tri x, y twong ung la

A.8val,0. B.8val,5. C.7val,0. D.7valpb.
(Dé thi tuyén sinh Pai hoc khéi A nam 2010)
Huéng dén gidi
Theo gia thiét :
Dnaon 2 = Amino axit c6 hai nhdm —COOH.
namino axit
Do = 2 =1= Amino axit v amin déu c¢6 1 nhém —NH.
n +n 1+1

amin amino axit

Nhu vay amin 1a no, mach ho, don chure, ¢6 cong thue 1a ChH2n+1NH2; aminno axit 1a no, mach hd, c6 1
nhom —NHz va 2 nhém —COOH, ¢6 cong thirc 18 HINCmH2m-1(COOH)2. Do hai chét ¢6 ti 16 mol 1a 1 : 1 nén
ta c6 thé tach 1 nguyén tir H tir CaH2n+tNH2 va tach 1 nhém —COOH tir HaNCmH2m-1(COOH)2 rdi hoan d6i
vi tri cho nhau, s& dugc hai amino axit 1a HOOCCnH2:NH; va HoNCnH2mCOOH. Vay coi X 1a hon hgp hai
amino axit no, mach h¢, chira 1 nhém ~COOH va 1 nhom —NHz, ¢6 cong thirc phan trla C.H,- O,N.

Ap dung bao toan nguyén t0 C, ta ¢6 : Ny, =Ny o =>N=3
6 2

Ap dung bao toan nguyén t6 H, két hop véi n=3,tach:

| —

? 2

Ap dung bao toan nguyén t6 N, ta co : 2ny, =Ncy_on =Ny, =
| —

? 2

3. Sir dung hop chit do




Vi du 1: Hon hop X gdm FeO, Fe203 va Fe3O4. Cho khi CO qua m gam X nung néng, sau mot thoi gian thu
duoc hdn hop chat rin Y va hdn hop khi Z. Cho toan bd Z vao dung dich Ca(OH), du, dén phan tmg hoan
toan, thu duoc 4 gam két tiia. Mt khac, hoa tan hoan toan Y trong dung dich HSO4 dac, nong (du), thu
duoc 1,008 lit khi SO2 (dktc, san pham khir duy nhét) va dung dich chira 18 gam mudi. Gia tri ctia m 1a

A. 7,12 B. 6,80. C. 5,68. D. 13,52.
(Dé thi tuyén sinh Bai hoc khéi B niam 2013)
Huwéng din gidi

Chuyén hdn hop Y thanh hop chit ao Fe,0s.
Theo bao toan nguyén 6 Fe, ta co :

18 =0,045 mol = m_

Nge,0, = Mre,(s0,), — 400 e,0,

=0,045.160 =7,2 gam.

Dé chuyén hdn hop Y thanh hop chat o Fe;Os thi can cho Y phan tmg véi mot lugng oxi 14 :

n -
1’10 _ electron trao ddi _ SO, — % . 1’ 008 = 0’ 0225 mol.
> 4 4 4 22, 4

Theo bao toan khdi luong, ta co :

Mg, =M, + m, =m,= 6,48 gam.

— 0
72 : 0,0225.32

Trong phan ung cia X vdi CO, ta co :

CO + O x) = CO,
S : = = = -4 0,04 mol
Uy ra: nO phan tng 1’lCO phan tng 1’lCOZ tao thanh ~ 1’lC'ACO} - 100 - mo
Theo bao toan khoi luong, ta c6 :
my —mg ..o =mg=my =712 gam
) —_——
< 0,04.16 6.48

Vi du 2: Hoa tan hoan toan 49,6 gam hon hop X gém Fe, FeO, Fe203, Fe30q bang H,SOs dic, nong thu duoc
dung dich Y va 8,96 lit khi SOz (dktc). Thanh phan tram khoi lugng oxi trong hdén hgp X va khdi lugng
muoi trong dung dich Y 1a :

A. 20,97% va 160 gam. B. 30,7% va 140 gam.
C. 20,97% va 140 gam. D. 37,5% va 160 gam.
Huwéng din gidi

Chuyén hdn hop X thanh hop chét 4o Fe2O3 bang cach cho X phan tmg véi mot lugng Oz 13

nelectron trao ddi 21lSO 2 8, 96
n, = = L =—, =0,2 mol=m =m, +m_, =56 gam.
o, 4 4 4224 Fe,0, — x T Mo, =90 8
496 0,232
Theo bao toan nguyén t6 Fe, ta co :
Ny, =20 o = 2.% =0,7 mol = %m, .\ = MJOO% =|20,96%
56
N s0,), = Dreo, = ﬁ =0,35 mol = M. s0,), = 0,35.400 =140 gam

Vi du 3: Hoa tan hoan toan m gam hdn hop X gém Fe, FeCl,, FeCls trong H2S04 dac nong, thoat ra 4,48 lit
khi SO2 duy nhat (dktc) va dung dich Y. Thém NH3 du vao Y thu dugc 32,1 gam keét tia. Gia tri ciam 1a :

A.16,8. B. 17,75. C. 25,675. D. 34,55.

Huéng dén gidi
Dé cho viéc tinh toan don gian, ta chuyén hdn hop X thanh hop chat ao FeCls.




Theo bao toan nguyén t6 Fe, ta co :
Dgecr, = Mgecon), = % =0,3 mol = Mg, = 0,3.162,5=48,75 gam.

Dé chuyén hdn hop X thanh FeCls bang cach cho X phan tng véi mot lwong Clz 13

n, =ng, = ;’;i =0,2 mol = m. = 0,2.71=14,2 gam.

Theo bao toan khoi luong, ta co :

=my,+mg =m, = 34,55 gam

m

FeCl,

48,75 ? 14,2

Vi du 4: Cho 11,36 gam hdn hop gdm Fe, FeO, Fe203 va FesOs phan tmg hét voi dung dich HNO; loang
(du), thu duogc 1,344 lit khi NO (san pham khtr duy nhat, & dktc) va dung dich X. C6 can dung dich X thu

dugc m gam muoi khan. Gia tri cham 1a :

A. 49,09. B. 34,36. C. 35,50. D. 38,72.
(Pé thi tuyén sinh Pai hoc khéi A nam 2008)

Huéng dén gidi
Chuyén hdn hop Fe, FeO, Fe,0s, Fe3O4 (hdn hop X) thanh hop chat a0 Fe2O3 bang cach cho X phan tng
v6i mot lugng O 1a :
n_ . e 3
electron trao doi nNO _ é 1’ 344 — O, 045 mol — mFezo

3

n, = ==
2 4 4 4224
1136 0,045.32

=m, + m,, =12,8 gam.

Theo béo toan nguyén td Fe, ta ¢ :

Moy, = 2nF6203 =2. 1126’5 =0,16 mol = Mg, no,), = 0,16.242 = (38,72 gam

Vi du 5: Khi oxi hoa chAm m gam Fe ngoai khong khi thu dugce 12 gam hdn hop X g@)m FeO, Fe203, Fes304
va Fe du. Hoa tan X vira du boi 200 ml dung dich HNOs, thu dugc 2,24 1it NO duy nhat (dktc). Gia tri m va
nong d6 mol cta dung dich HNOs la :

A. 10,08 gam va 1,6 M. B. 10,08 gam va 2M.

C. 10,08 gam va 3,2M. D. 5,04 gam va 2M.

(Pé thi thir Pai hoc lan 2 — THPT Chuyén Hiing Vieong — Phii Tho, nam hoc 2008 — 2009)

Huwéng din gidi
Chuyén hdn hop Fe, FeO, Fe,0s, FesO4 (hdn hop X) thanh hop chat a0 Fe2Os bang cach cho X phan g

v6i mot lugng O2 la :
3
tho 3 2,24 =0,075mol=m, , =m, + m, =14,4 gam.

ne]ectron trao d6i

n, = = .
2 4 4 4 22,4
12 0,075.32
Theo bao toan nguyén t6 Fe va N, ta co :
N = Ngno,, = 2nFeZO3 = '1146,(4)1 =0,18 mol = m_ =0,18.56 =|10,08 gam|;
0,64
Nyno, = 3nFe(N%x +n,, =0,64 mol = [HNO, ] = 0.2 =(3,2M

0,18 0.1

Vi du 6: Cho 22,72 gam hdn hop X gom Fe, FeO, Fe203 va FesOs phan tmg hét v6i dung dich HNO3 loang
du thu dugc V lit khi NO (duy nhat ¢ dktc) va dung dich Y. C6 can dung dich Y thu duoc 77,44 gam muoi

khan. Gia tri cua V la

A.5,6. B. 4,48. C. 2,688. D. 2,24.

(Dé thi thir Pai hoc lan 1 — THPT Chuyén Bdc Ninh, nam hoc 2008 — 2009)




Huwéng din gidi
Chuyén X thanh hop chat 40 Fe2Os.

Theo gia thiét :
77,44 Nrecon,
Ngenoy), = 240 =0,32 mol = N o, = T =0,16 mol = Mg, o = 25,6 gam.
Chuyén X thanh Fe,Os bang cach cho X phan tng v6i mot luong O2 12
n, = w =0,09 mol.

Theo bdo toan electron, ta ¢6 : 3ny, = 4n02 =n,,=0,12 mol = VNO( fie) = 2,688 it

Vi dy 7: Cho 45 gam hdn hop bot Fe va FesOs vao V lit dung dich HCI 1M, khudy déu dé cac phan tmg xay
ra hoan toan, thay thoat ra 4,48 lit khi (dktc) va 5 gam kim loai khong tan. Gié tri cia V 1a

A. 1,4 lit B. 0,4 lit C.1.21lit D. 0,6 lit
(Pé thi thir dai hoc lan 3 — THPT Quynh Luu 1 — Nghé An, nam 2011)
Huéng dén gidi

Vi sau phan tmg Fe du 5 gam nén mudi tao thanh 1a FeCl,. Khdi luong Fe va FesO4 tham gia phan tng 1a
40 gam.
Chuyén hdn hop 40 gam Fe, FesO4 thanh FeO thi can cho phan tng vi mot lugng O2 14 :

D jectron trao déi 2nH2 _ 2 4,48

n, = 1 = 7 2224 =0,lmol=m_ = M, g0, TNy = 43,2 gam.
40 0,1.32
0 = 473’22 =0,6 mol=n . = 2nFEC12 =2n,,=L2mol=|V,, =12 lit

Bio toan nguyén & Fe va Cl

Vi du 8: Cho 24,8 gam hén hgp X gém kim loai kiém tho M va oxit ctia n6 tac dung véi HCI du ta thu duoc
55,5 gam muoi khan va 4,48 lit khi H2 (¢ dktc). Kim loai M 1a

A. Sr. B. Ba. C. Ca. D. Mg.
(Pé thi thir Pai hoc — THPT Chuyén Bdc Ninh)
Huéng dén gidi

Chuyén hdon hop X thanh thanh hop chit 40 MO bang cich cho X phan tmg véi mot lwong O, 1a:

n _ nelect_ron trao ddi _ 2nH2 _ 2 4,48

0 4 4 47224

=0,1 mol = m,, =m, +m, =28 gam.

248 0,132

Nyo =Ny, :%:0,5 mol:>MMO=§85=56:>M+16=56:> M =40 (Ca)

Vi du 9: Cho 18,5 gam hén hop Z gom Fe, Fe3O4 tac dung véi 200 ml dung dich HNOs loang dun néng va
khuay d€u. Sau khi phan tng xay ra hoan toan thu dugc 2,24 lit khi NO duy nhat (dktc), dung dich Z va con
lai 1,46 gam kim loai. Tinh ndng dd mol/lit cia dung dich HNO3 va khéi lugng muoi trong dung dich Z.

A. 3,2M va 54 gam. B. 1,8M va 36,45 gam.
C. 1,6M va 24,3 gam. D. 3,2M va 48,6 gam.
(Pé thi thir dai hoc lan 4 — THPT Quynh Luu 1 — Nghé An, nam hoc 2010 — 2011)
Huwédng din gidi

Vi sau phan tng con du 1,46 gam Fe nén phan Gng chi tao ra Fe(NO3)2.

m =18,5-1,46 =17,04 gam.

Z phan tng

Dé chuyén 17,04 gam hdn hop Z thanh hop chat a0 FeO thi cin cho Z phan tng véi mot lugng Oz 14 :
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_ 1 ectron trao déi _ 3nNO _ 3 2,24
n, = = ey
: 4 4 4224

=0,075 mol= m_ ,=m, + m, = 19,44 gam.
17,04 0,075.32
Theo bao toan nguyén t6 Fe va N, ta co :
19,44

Moy, = Nreo = 7 =0,27 Mg, o, ), =0,27.180=|48,6 gam
=
Nyyno, = ZnFC(NO})2 +n,, =0,64 [HNO,] = 0(3624 =
— 0.1 N ,

0,27

4. Str dung so oxi hda do

Vi du 1: Nung néong m gam bot Fe vai S trong binh kin khong ¢6 khong khi, sau mét thoi gian thu dugce 12,8
gam hon hop ran X gém Fe, FeS, FeS,, S. Hoa tan hoan toan X trong dung dich H>SO4 dac nong, du, thu
duoc 10,08 lit khi SO2 (san phém khur duy nhét). Giatrictamla:

A.5,6. B. 8,4. C.11,2. D. 2,8.

Huwéng din gidi
Ban chat ctia toan bo qua trinh phan tng 1a Fe va S tac dung voi H2SO4 diic nong, du. Fe va S trong X bi
+3 +4 +6 +4
H2SO4 oxi hoa thanh Fe va S, con S trong H2SO4 bi khir vé S. Nhu vay SO2 dugc tao ra trong ca qua
trinh oxi hda va qua trinh khur.

0
Tuy nhién, d€ thuan tién cho viéc tinh toan, ta coi s6 oxi hoa cia S trong qua trinh oxi hoa thay doi tir S
+6
lén mirc S (s0 oxi hoa o).

Ap dung bdo toan khdi lugng va bdo toan electron, ta c6 :
n. =0,2

= mg,
ng =0,05

=0,2.56=11,2 gam

10,08
22,4

56n, +32n,=12,8
0=

3n,, +6nS = 2nSo2 =2

Vi du 2: Hoa tan hoan toan hon hop X g(‘A)m’O,02 mol FeSz va 0,03 mol FeS vao lugng du H2SO4 dac nong
thu dugc Fe2(SO4)3, SO2 va H20. Hap thu hét SOz bang mot lugng vira du dung dich KMnOas thu dugce V lit
dung dich Y khong mau, trong suodt, co pH=2. Gidtricia V la:

AV =226 lit. B. V=228 lit. C.V=114lit. D.V =113lit.

Huéng dén gidi
Chét khir 12 FeS va FeSs, chat oxi héa 1a H2SOs.
Coi s6 oxi hoa cua Fe va S trong FeSz va FeS déuq 120 (sb oxi hoa 40). Sau phan ng s6 oxi hoa cua Fe 1a
+3, ctia S 1a +6. SO oxi hoa cta S trong H2SO4 thay doi tir +6 ve +4 (trong SO2).
Ap dung bao toan electron, ta co :
150 +9n0g =2ng, = ng, =0,285 mol.
0,02 0,03 ?
Hap thu 0,285 mol SO2 vao dung dich KMnOj vira du, xay ra phan tng :
550, + 2KMnOs + 2H0 — KjSOs4 + 2H>SOs4 + 2MnSOg4
mol: 0,285 - 0,114
Dung dich Y chira cac chat H2SO4, K2SO4 v MnSO4. Y ¢6 pH = 2, suy ra [H*] = 0,01M.
Vay thé tich dung dich Y 1a
N, 2Ny, 20114

vV = _ =122,8 lit
WY IHT] [HY) 0,01
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I11. BAI TAP VAN DUNG
Bai tdp danh cho hoc sinh lop 10
Cau 1: Hon hop X gom Mg, MgO, Ca va CaO. Hoa tan 10,72 gam X vao dung dich HCI vira da thu dugc
3,248 lit khi (dktc) va dung dich Y. Trong Y ¢6 12,35 gam MgCl; va x gam CaCl,. Gia tri x 1a
A. 33,05. B. 15,54. C. 31,08. D. 21,78.
(Dé thi thir dai hoc lan 1 — THPT Quynh Luu 1 — Nghé An, ndm hoc 2012 — 2013)

CAu 2: Hoa tan hoan toan 2,44 gam hdn hop bot X gom FexOy va Cu bang dung dich H2SO4 ddc nong (du).
Sau phan tmg thu dugc 0,504 lit khi SO2 (san pham khtr duy nhét, ¢ dktc) va dung dich chira 6,6 gam hdn
hop mudi sunfat. Cong thirc cua oxit sat 1a :

A. Fe20s. B. FeO. C. Fe30a. D. FeO hoac Fe3Oa.
Cau 3: Nung m gam bot sét trong oxi, thu duoc 4,5 gam hdn hop chét rén X. Hoa tan hét hdn hop X trong
dung dich H2SO4 dac nong (du) thoat ra 1,26 lit (¢ dktc) SO2 (1a sdn pham khir duy nhat). Gia tri cia m la
A.2,52. B. 2,32. C. 2,22. D. 3,78.
(Pé thi thir Pai hoc lan 4 — THPT Chuyén Vinh Phiic, nam hoc 2012 — 2013)

Cau 4: Nung m gam Cu trong oxi, thu dugc hdn hop chit rin X c6 khéi lwong 24,8 gam gdm Cu0, CuO,
Cu. Hoa tan hoan toan X trong dung dich H2SO4 dac nong, thu dugc 4,48 lit khi SO (dktc). Gia tri cia m 1a

A. 22,4 gam. B. 2,24 gam. C. 6,4 gam. D. 32 gam.

(Bé thi thir dai hoc lan 3 — THPT Chuyén Nguyé~n Hué — Ha Noi, nam hoc 2011 — 2012)
Cau 5: Nung m gam bot sit trong oxi, thu dugce 3 gam h5n7 hop chit 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 ctiam 1a :

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

(Dé thi tuyén sinh Pai hoc khoi B nam 2007)

Cau 6: Cho 17,04 gam hon hop X gbm Fe, FeO, Fe203 va Fe3Os phan tmg hét voi dung dich HNO3 loédng
du thu dugc 2,016 lit khi NO (san pham khir duy nhat ¢ dktc) va dung dich Y. C6 can dung dich Y thu dugc
m gam muoi khan. Gid tri cia m la

A. 53,250. B. 58,080. C. 73,635. D. 51,900.

(Pé thi thir Pai hoc lan 1 — THPT Chuyén Bac Ninh, ndm hoc 2011 — 2012)
Bai tdp danh cho hoc sinh lop 11, 12

Cau 7: Hoa tan hoan toan 2,9 gam hdn hop gdm kim loai M va oxit cta né vao nudc, thu duoc 500 ml dung
dich chira mdt chat tan c6 nong d6 0,04M va 0,224 lit khi Hz (¢ dktc). Kim loai M 1a

A. Ca. B. Ba. C. K. D. Na.

(Pé thi tuyén sinh Pai hoc khéi B nam 2009)

Cau 8*: Cho 11,36 gam hon hop M gdm Fe, FeO, Fe,0s, FesOq phan tng hét v6i dung dich HNO3 lodng du,
thu dugc 1,344 lit (dktc) khi NO (la san pham khtr duy nhét) va dung dich X. Dung dich X ¢6 thé hoa tan
duoc toi da 11,2 gam Fe. S6 mol ciia HNO3 ¢6 trong dung dich ban dau 1a (biét san pham khir cia HNO3
trong cac phan ung la NO) :

A. 0,94 mol. B. 0,64 mol. C. 0,86 mol. D. 0,78 mol.

(Dé thi thir dai hoc lan 2 — THPT Chuyén Nguyén Hué — Ha Ngi, ndm hoc 2011 — 2012)
Céau 9*: Cho 38,04 gam h5n~hqp X gébm Mg, Ca, MgO, CaO, MgCOs, CaCOs tac dung voi dung dich HCl
vira du, thu dugc 9,408 1it hon hop khi (dktc) c6 ti khdi so véi hidro 1a 12,5 va dung dich chira 25,65 gam
MgCl2 va m gam CaCl,. Gia tri ciam la

A. 39,96 gam. B. 41,07 gam. C. 38,85 gam. D. 37,74 gam.
Cau 10: Dung dich X chira cac ion: CO,”", SO,*", SO, 0,1 mol HCO,", 0,3 mol HSO,” va 0,1 mol K*.
Thém V lit dung dich Ba(OH)2 1M vao X thi thu duoc luong két tia 16n nhat. Gia tri nhé nhit cua V 1a :

A.0,15. B. 0,25. C. 0,20. D. 0,30.
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Cau 11: Dung dich X chtra a mol Na*; b mol HCO;; ¢ mol CO? va d mol HSO;. D¢ tao két tia 16n nhét
ngudi ta phai dung vira hét 100 ml dung dich Ca(OH), x mol/l. Biéu thtrc tinh x theo a va b 1a:
a+b a+b+c a+b a+b+d

A X=——m. B. x= . C. X=——. D. x=
0,1 0,2 0,3 0,2

Cau 12: Mot loai nuéc cimg c6 chira Ca* 0,002M; Mg?* 0,003M va HCO, . Hay cho biét can liy bao
nhiéu ml dung dich Ca(OH)2 0,05M dé bién 1 lit nude cang d6 thanh nuée mém (coi nhu cac phan Gng xay
ra hoan toan va két tua thu duoc gdbm CaCOs va Mg(OH)2).

A. 200 ml. B. 140 ml. C. 100 ml. D. 160 ml.

(Bé thi thir dai hoc lan 4 — THPT Chuyén Nguyé~n Hué — Ha Noi, nam hoc 2010 —2011)
Cau 13*: Trong mot cde nudce co hoa tan a mol Ca(HCO3)2 va b mol Mg(HCOs).. Dé lam mém nudc trong
coc can dung V lit nude voi trong, nong do p mol/lit. Biéu thuc lién hé gitta V voi a, b, pla:

A.V = (a+2b)/p. B.V=(a+hb)2p. C.V=(a+Db)p. D.V =(a+b)p.
Cau 14: Pt chay hoan toan a hdn hop X gdm butan, but-1-en, etilen, xiclopropan, axetilen (ti 1& mol cua
butan va axetilen 1a 1 : 1). Sau phan tng thu dugc 33,6 lit CO2 (dktc). Gid tricuaa la :

A. 24 gam. B. 23 gam. C. 20 gam. D. 21 gam.
Cau 15: Dbt chay hoan toan mot luong hdn hop X gém metan, propen, metylxiclopropan, benzen (ti 18 mol
ctiia metan va benzen 1a 3 : 1). Sau phan ng thu dugc 35,84 lit CO2 (dktc) va m gam H20. Gia tri cham 14 :

A. 28,8 gam. B. 43,2 gam. C. 20 gam. D. 30 gam.
Cau 16*: Hon hop X gom 2 ancol l1a propan-2-ol va glixerol cotilémol 1: 1. Dbt chay hét m gam hon hop
X, thu duogc 1,68 lit CO2 (dktc). Ciing cho m gam X tac dung hét v4i Na du, sau phan tng thu dugc V lit H»
(dktc). Gidatricua V 1a:

A. 0,56 lit. B. 0,84 lit. C. 0,42 lit. D. 1,68 lit.
Cau 17*: Hon hop X gdm etylen glicol, ancol etylic, ancol propylic va hexan trong do s6 mol hexan br:ing sO
mol etilen glycol. Cho m gam hon hop X tac dung v6i Na du thu dugc 0,4032 lit Hz (dktc). Mat khac d6t m
gam hon hop X can 4,1664 lit Oz (dktc). Gia tri ciam 1a

A. 2,235. B. 1,788. C. 2,682. D. 2,384.

(Dé thi thir dai hoc lan 2 - Truong THPT Chuyén Bén Tre, nam hoc 2011 - 2012)

PHAN TiCH VA HUONG DAN GIAI

1B 2B 3D 4AA 5A 6B 7B 8C |9A  |10B

11D 12D 13A 14D 15A 16A 17D

Cau 1: Tao hdn hgp a0 MgO va CaO bang cach cho X phan ting véi Ox.

o, =10, 72+% 5,248

.32=13,04 gam.

M 100, ca0) = MMg, Ca, a0, Me0) T

b
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12,35

Meo — Mvigar, = 95

13,04-5,2
Ny, =Ney =%:0,14 m01:>mCaClz =0,14.111=|15,54 gam

CAu 2: Tao hdn hop 4o Fe,03 va CuO bang cach cho X phan tmg véi Oy

n =0,13 mol:>mMgo =0,13.40=5,2 gam.

2 0,504
Mt 0,.cu0) = Moo, cwy + Mo, = 2,44 +Z. 24 32=2,8 gam.
Viy ta c¢6 hé phuong trinh :
160n +80n,  =2,8
Fe,0, Cuo n. , =0,0125 n_ =0,025
4000, 0., +160n,, =6,6 = 2 =>4
2 (50, )5 4 nCuO:0’01 nCu:O’Ol
Nge,0, = Mre,(s0,), > Mewo = Meuso,
2,44-0,025.56-0,01.64 n 0,025 1
n == - - =0,025=> == =-=Fe O_ la |[FeO
O trong X 16 n 0’ 025 1 Xy

o
Cau 3: Tao hop chit a0 Fe203 bang cach cho X phan tng véi O2.

m =m. +m :4,5+%, 1,26 32=54 gam=n, , = 158?) =0,03375 mol

Fe, 04 X 0, 4

b

= n,, =2n =0,0675 mol = m_  =0,0675.56 =|3,78 gam

Fe, 04
Cau 4: Tao hop chit a0 CuO bang cach cho X phan tmg voi Oy.

m.,=m, +m, :24,8+%.4’4j.32:28 gam=n_, :%20,35 mol

CuO

b

5 =0,35 mol = m_, =0,35.64=(22,4 gam

:>nCu =HC

Cau 5: Tao hop chét a0 Fe,O3 bang cach cho X phan tmg véi O2.

Fe,0, =My + M =3+%.0’56 0, = 3’?) =0,0225 mol

32=3,6 gam = g,

b

= n, =2n =0,045 mol = m_ =0,45.56=|2,52 gam

Fe, 0,4

Cau 6: Tao hop chét ao Fe,O3 bang cach cho X phan tmg véi O.

m, , =m,+m, = 17,04+§.2’016.32 =19,2 gam=n, , = 19,2 =0,12 mol
o : 422, =0 160
= Ngeno,), = 2nFezoz =0,24 mol = M no,), = 0,24.242 =|58,08 gam
Cau7:
So db phan tmg : (M, M,0) + HO — M(OH) + H,
Ny on), = 0,04.0,5=0,02 mol; n, = 02’5244 =0,01mol.

Tao hop chat 40 M0y bang cach cho M va M0y phan tmg véi Oa.

m = +mg, :2,9+%.0,01.32:3,06 gam.

M0, — my, M,0)
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N

,0
,01

(@)

n 2n =Ny o =0,01 mol:>MM20 = =306

mon), — “Mm,o,

=

n=2
M =137 (Ba)

:>2M+16n306:>{

CAau 8*: Tao hop chat a0 Fe,03 bang cach cho M phan ting véi Os.

+m, = 11,36+§. 1,344 32=12,8gam=n_ , = @
2 22.4 %160

Coi nhu Fe va Fe2O3 phan tmg voi HNO;z dé tao ra mudi Fe(NOs)2 (vi dung dich X hoa tan tdi da Fe).

+3n,, =0, =0,08= > n = 0,06+0,08=0,14 mol.

=0,08 mol.

mFe203 =M, Fe,0;, Fe;0,, FeO)

2nFe =2n

Fe,04 NO tao thanh
0,2 0,08 ?
= Nyno, = 2nFe(Noz , T ZnNO =2(n,, +2 e o, )+ ZnNO =10,86 mol
0.2 0,08 0,14
Cau 9:
So d0 phan tGng :

Mg, MgCO,,MgO CaCl
SVEL VY wa > +C0,T+H,T+HO
Ca,CaCO,, CaO MgCl,
Theo gia thiét, ta c6 :

N, +0y = 92’;(28 =042 {ncoz =0,23 mol

n, = 0,19 mol

44n., +2n, =0,42.12,5.2

CcO

Dé chuyén hdn hop X thanh hdn hop d0 X’ MgO, CaO, ta thém mét lugng Oz vao X 1a

2n

n o
n, =-—detonmodd _ % _ (095 mol va bt 1 lugng CO2 14 0,23 mol.
0, 4 4
Suy ra: m,. =38,04+0,095.32-0,23.44 =30,96 gam.
| — —

Theo bao toan nguyén t6 Mg, Ca, ta co :
n =Ny, = 0,27

MgO M
30,96 —0,27.40 = m =0,36.111=/39,96 gam
nC'Cl :nC‘OZ ’ ) . :0,36 2
e 56
Cau 10:

Chuyén dung dich X thanh dung dich a0 X’ gdm cac ion CO,*, SO, SO,*, 0,4 mol H", va 0,1 mol
K.
_ Cho Ba(OH)2 vao X’ tao ra két tua 1a BaCOs, BaSOs, BaSOs. Nhu vay cac ion H*, K* duoc thay thé
bang ion Ba®".
Ap dung bao toan dién tich, ta c6 :

=0,25mol=V

dd Ba(OH), IM (min)

0,25 it

ZnB212+ =n_+n ., =n, = 0,25 mol = Ny om),

0,4 0,1

Cau 11:
Chuyén dung dich X thanh dung dich 40 X’ gdm cac ion CO,*, SO,”, (b +d) mol H*, vaa mol Na*.

Cho Ca(OH). vao X’ tao ra két tia la CaCOs, CaSOs. Nhu vay cac ion H*, Na* dugc thay thé bang ion
Ca*".
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Ap dung bao toan dién tich, ta co :

a+b+d a+b+d a+b+d
2n_,,=n_,+n_,=n_, = mol =n =——— mol=[Ca(OH), ] =
Ca H Na Ca ) Ca(OH), 2 0.2
b+d a :
Céu 12:
Str dung bao toan dién tich trong dung dich nudc cling, ta c6 :
n =2n_, +2n_, =0,01 mol.
HCO, Ca Mg
0,002.1 0,003.1

Chuyén dung dich nuéc cimg thanh dung dich a0 X chira 0,002 mol Ca?*, 0,003 mol Mg?*, 0,01 mol H*
va 0,01 mol CO,*.

So db phan tng ctia X v6i dung dich Ca(OH).:
Ca’",Mg™* Mg(OH), ¥
a g Ca(OH), g(OH),
H', CO> CaCO,

Khi cho V lit dung dich Ca(OH), 0,05M vao X, xay ra phan tng cua ion Ca?* (trong X va trong
Ca(OH)2), véi ion CO,* tao két tua. Ta co :

+ HZO

n_, =n_, =0,002+0,05V=0,01=V=0,16 lit =({160 ml

Ca?*
Cau 13:
Chuyén dung dich nudc cimg thanh dung dich a0 X chira a mol Ca®*, b mol Mg?*, (2a+2b) mol H* va
(2a+2b) mol CO,”".
Khi cho V lit dung dich Ca(OH), pM vao X, xay ra phan tmg ctia ion Ca®* (trong X va trong Ca(OH)2),
véi ion CO,™ tao két tua. Taco

Co,”

o :nCO32_ =a+Vp=2a+2b=|V= a+p2b
Céu 14:

Hon hop X gdm céc cht c6 cong thirc phan tir 13 CaHao, CoHa, C3Hs, C2Hz2. Vi CaHio VA CoHa ¢6 ti 18
mol 1a 1:1 nén co thé tach hai nguyén t&r H & C4H10 chuyén sang C2Ha.

Vay c¢6 thé chuyén X thanh hdn hop 40 X’ gébm CsHs, CsHs, CoHa. DE thdy cac chat trong X déu c6
dang chung 1a CnHazn.

n

Theo bao toan nguyén t6 C va moi quan hé gitra s6 mol cua C va H trong X’, ta c6 :

3,36
c=Ngo = =0,15
x 22,4 = m, =m,, =0,15.12+0,3.1=|2,1 gam
%/_/
n, =2n.=0,3 me my

Céau 15:
Cong thirc phén tu cua cac chat trong hdn hop X 1a CHa, C4Hs, CeHe. Ti 1& s6 mol cua CHsva CeHs la 3
1, nén gia su trong hon hop ¢6 3 phan tir CHa thi s€ ¢6 1 phéan tir CeHs. Tur 3 phan tir CHa, moi phan tr tach
lay 2 nguyén tir H chuyén cho CeHs khi do ta s&€ dugc hon hop 4o X’ 1a CHz, CeHiz, CaHg. D¢ thay cac chat
trong X’ déu c6 dang chung 1a ChH2n.
Trong phan tng dt chay X, ta ¢ :
35,84

H,0 CO, 22 4

=1,6 m01:>mHZO =1,6.18=28,8 gam
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Cong thirc phén tir ctia cac chat trong X 1a C3H7OH va C3Hs(OH)s. Vi‘haiqchét trong X co tilé molla 1 :
1, nén ta tach 1 nguyén t&r H tir C3H7OH va 1 nhdm —OH tir C3Hs(OH)3 r6i doi vi tri cho nhau, sé dugc chat
¢6 cong thirc phan tir 1a CsHe(OH):>.
Theo bao toan nguyén t6 C va ti 1¢ s6 mol C va sb mol nhom OH trong C3Hs(OH)2, ta c6 :
n. =ng., =0,075 mol

n 3 = n,, = 0,05 mol

c _

n 2

OH

Trong phan tmg ciia C3Hg(OH)2 véi Na, theo bao toan nguyén t6 H, ta co :
n,, =2n, =n, =0,025=V, =0,025.22,4 =|0,56 lit

H, H, (dktc)

Cau 17:

Vi hexan (CeH1a) va C2Ha(OH)2 c6 s6 mol bang nhau nén bét moét nhdom — OH cua C2H4(OH)2 sang
CeH14 va chuyén mot nguyén tir hidro ctia CeHi4 sang C2Hs(OH)2 thi cong thirc chung cta cac chat trong X
Ia Cn H2n + 1OH

Trong phan tmg ctia X v6i Na, theo bao toan nguyén t6 H, ta co :

N _on =9, 0,4032

C,H,,, OH H,

=0,036 mol.

b

Theo bao toan nguyén td Oz va mdi quan h¢ giita s6 mol CO2, H20 va CnHzn +10H, ta c6 :

Doy, on™t 2no2 = 2nco2 Thyo 0.124
—t =
0,036 0,186 Beo, ’
Ny o " Neo, =Nen, on Nyo= 0,16
[ —

0,036

= m, =0,124.12+0,16.2+0,036.16 =|2,384 gam

m

m m

C H (0]
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