PHUONG PHAP 13: TIM KHOANG GIOI HAN

|. PHUONG PHAP TIM KHOANG GIOI HAN
1. Noi dung phuong phap tim khodng giéi han

Hién nay, dang c6 nhiéu hé théng phan dang bai tap hoa hoc : Phan dang bai tap theo tinh chat hoa hoc
ctia cac chat (kim loai tac dung véi dung dich axit, CO2 tac dung v6i dung dich kiém, andehit tac dung voi
dung dich AgNOs/NHs,...); phan dang bai tap theo loai phan tng (phan tmg cong, tach, oxi hoa, trao doi,.. D
phan dang bai tap theo cac phuong phap giai nhanh (bao toan electron, bao toan nguyén t, bao toan khoi
luong, bao toan dién tich,...);... Mdi hé théng phan dang déu c6 nhitng vu diém va nhugc diém riéng.

Tuy nhién, néu can cir vao yéu cau cua dé bai thi c6 thé chia bai tap hoa hoc thanh 2 dang chinh: Tinh
lwong chat (1); Tim chat (2). D6i voi dang (1), hudng tu duy la tim s0 mol cua cac chat, tir 6 suy ra khéi
luong, thé tich (d6i voi cac chit khi), ndng d6 mol, néng do phan tram,... i v6i dang (2), hudng tu duy 12
tim khéi lwong mol; tim thanh phan cdu tao nén chat do;... Voi huong tu duy thong thuong nhu vay, ta co
thé giai | quyét dugc khd nhiéu bai tdp. Nhung c6 mot sd bai tap, khi ma cac gia thiét da duoc khai théc triét
dé, ta van khong thé tim duogc két qua.

Vay can phai tim hwdng tw duy giai todn mdoi. Néu trude day, ta chi c6 mot huong tu duy la tim chinh
X&c CAc gia tri nhu s6 mol, khdi lugng, thé tich,... hoic khdi lwong mol cta chat ma dé bai yeu cau thi bay
gid ta c6 thé giai bai tap theo mot hudng tur duy khac, do 1a tim khoang gioi han cua cac gid tri $6 mol, khoi
leong, thé tich,... hodc tim khodng gidi han khéi lwong mol cia chdt can tim. T d6 dua vao dic diém cia
cac chat (khdi luong mol, cdu tao héa hoc,...) va c6 khi 14 ca dap an dé tim dép sb.

Phuong phap tim khoang gio1 han 1a phirong phap giai bai tdp hoa hoc dwa vao viéc tim khoang gioi han
cia cac gia tri nhu khoi lwong, s6 mol, the tich, khoi lirong mol cia cdc chdt. Dé tir 6 suy ra gia tri hoic
cong thire, tén goi ctia chat ma dé bai yéu cau.

2. Uu diém ctia phwong phap tim khoang giéi han
a. Xét cac hudng giai bai tap sau:

Cau 2 — Ma dé 268: Dbt chay hoan toan 2,76 gam hdn hop X gom CxHyCOOH, CxHyCOOCHS3, CH3OH thu
duoc 2,688 lit CO- (dktc) va 1,8 gam H2O. Mat khac, cho 2,76 gam X phan tng vira du véi 30 ml dung dich
NaOH 1M, thu dugc 0,96 gam CH3OH. Cong thirc cua CxHyCOOH la

A. C2HsCOOH. B. CH3COOH. C. C2H3COOH. D. CsHsCOOH.
(Pé thi tuyén sinh Cao dang nam 2010)
Huéng dén gidi

e Cdch 1 : Sir dung phirong phdp bao toan nguyén t6
Theo gia thiét, ta co :

Deo 2@

P 22,4

Dit gbc CxHy 1a R.

=0,12 mol; n , = % =0,1 mol; ny,oy =0,03.1=0,03 mol.

m, —mg.—my _ 2,76—12nc02 _anZO
16 16
Ap dung bao toan nguyén té dbi véi O, ta c6 :

20pco0n T 2Nrcooct, T New,om ban gt = 0:07 ey

Sémol O trong X 1a: n,, =

Ap dung bao toan nguyén té dbi véi Na va bao toan gdc R—, ta co :
Nrcoon T Mreooct; = Mreoona = Pnaon = =0,03 2)
Ap dung bao toan bao toan goc CHs—, ta co :

n +n

RCOOCH; CH;OH ban diu = 1IICH‘;OH sauphan tng = 0’ 03 (3)

Tu (1), (2),(3),tacod:




20gcoon +2Ngeooct, Moo ban aiu = 0:07 Ngcoon = 0,01

Ngcoon T Nreooch; = Mreoona = DNaon = 0,03 = DrcoocH, = 0,02

n +n =0,03 n =0,01

CH,OH ban ddu — J\CH,OH sauphén ting

= 0,01(R +45)+0,02(R +59)+0,01.32=2,76 = R =27 (C,H,-).
Vay CxHyCOOH la |CH, = CH-COOH|

RCOOCH; CH;OH ban diu

® Cach 2 : Su dung phwong phap tim khoang gioi han

Gia sir CxHyCOOH, CxHyCOOCH; 1 no, don chire thi khi dét chéy s& thu duge s6 mol CO2 bang s6 mol
H20. Dot chay ancol CHsOH thu dugce s6 mol H20 16n hon s6 mol CO2. Khi d6 tong s6 mol H2O s€ 16n hon
s0 mol COz. Trén thuc t€, khi dot chay X s6 mol CO2 16n hon s6 mol H2O, chung té CxHyCQOH,
CxHyCOOCHz3 phai khong no. Suy ra cac phuong an A, B khong théa man. Phuong an ding chi co6 thé 1a C
hodc D.

Sodd phantmg: X + NaOH — CH3;OH + CyH,COONa + H,0O

Theo bao toan khdi lugng, ta co :

My + My,on = Mep,on T M pcoona TMy,0 = Me g coona T My,0 = 3 gam

276 0,03.40 T Y
= Mc y coona < 3 gam (%)
Mat khéc, 4p dung bao toan nguyén td ddi voi Na, ta co: N 4 coona = MNaon = =0,03 mol (**)
T (*) va (**) suy ra:
_ Me g coona - 3
C,H,COONa — 0.03

C,H,COONa

Vay CxHyCOOH la [CH, = CH-COOH

M

=100=M,,, <33=CH, la C,H, (M=27).

c. Két luan :

Vi cach 1 @ Tu duy giai toan theo cach thong thuong, d6 la tim chinh xac khéi lwong cua gbc
hidrocacbon CxHy— Tur d6 suy ra cau tao ctia gbc hidrocacbon va cong thirc cua axit. Véi bai tap nay, dé bai
cho du gia thiét dé tim chinh xac gbe hidrocacbon, nhung phai van dung bao toan nguyén t6 d6i voi nhiéu
nguyén t& va nhom nguyén t6 hodc phai viét phuong trinh va tinh toan theo phwong trinh phan tng. Vi vy,
101 giai dai dong va mét nhiéu thoi gian.

Véi cach 2 : Tu duy theo hudng tim khoang gidi han khéi lwong mol cua gbe hidrocacbon. Vi cach nay,
viéc tinh toan tré nén don gian hon nhiéu. Mac du khong tim dwgc chinh xac khdi luong cua goc
hidrocacbon, nhung véi My, <33 va CxHy 1a gdc khong no thi né chi c6 thé 1a CH=C— (M =25) hoic
CH, =CH- (M=27). Do su lua chon da giéi han chi con C hoac D nén rat dé dang tim dugc géc
hidrocacbon 1a CH, =CH-—.

3. Pham vi ap dung :

Phuong phap tim khoang gi6i han chu yéu duoc dung dé giai quyét cac bai tip ma viéc tinh toan truc
tiép ra két qua gip kho khan, do su gidi han cua gia thiét.

Mot sé dang bai tap sir dung phuong phép khoang gidi han 1a :
+ Tinh lwong chat trong phdn ing.
+ Tim kim logi, tim cong thire ciia hop chdt hitu co.



II. PHAN DANG BAI TAP VA CAC Vi DU MINH HQA

Phwong phap giai
- Bwéc 1 : Lip so do phan iing biéu dién qud trinh chuyén héa giita cdc chdt, dé thdy ré béin chat hoa
hoc cua bai todn.
- Budc 2 : Nhan dang nhanh phwong phdp giai bai tdp : Khi gap nhitng bai tap ma dé bai khong cung

cap di gia thiét dé tim dwoc két qua chinh xdc hodc cé thé tim dwoc két qua chinh xdc nhung phdi lam dai
dong, mdt nhiéu thoi gian thi ta nén sir dung phirong phdp tim khodng gidi han.

- Bude 3 : Can cir vao gia thiét dé lya chon gid tri trong phuong phap tim khoang gioi han.’Né'u la bai
tap tinh lwong chat thi gia tri do thuong la so mol, khoi lwong, thé tich,... Neu la bai tdp tim chat thi gid tri
thwong la khoi luwong mol.

- Buwéc 4 : Dira vdo gia thiét dé thiét ldp khoang gidi han doi véi cdc gid tri s6 mol, khoi lwong, thé
tich,... hoac khoi luong mol cua chat can tim. Tir do dwa vao cau tgo, tinh chat cua chat va cac phwong an A,
B, C, D dé cho dé tim ra két qua cua bai toan.

» Cdc vi du minh hoa <

1. Tinh lwong chit trong phan ng

Trong dé thi tuyén sinh Pai hoc va Cao d‘cfng, maoi nam déu cé nhitng bai }‘dp kho déphdn loai hoc sinh.
Néu tinh toan dé tim ra ket qua chinh xdac thi sé mat nhiéu thoi gian. Ta co thé giai Nhitng bai tdp nay nhanh
hon bang cdch su dung phwong phdp tim khodng gidi han két hop véi cdc dap dan dé cho. Cac vi du .... sé
chirng minh diéu do.

Vi du 1: Hon hop X gom 3,92 gam Fe, 16 gam Fe2O3 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 béng nhau. Phan mét tic dung voi
dung dich H2SO4 lodng (du), thu dugc 4a mol khi H. Phén hai phan Gng véi dung dich NaOH du, thu duoc
a mol khi Ha. Biét cac phan tng déu xay ra hoan toan. Gié 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)
Huwéng din gidi

e Cach 1: Sir dung dinh ludt bdo toan nguyén to, bdo todn electron

Sau phan trng nhié¢t nhom, hdn hop chit rin Y thu duoc phan tmg voi NaOH tao ra khi, chtng to Al du,
Fe203 da phan ting hét.

Ap dung bao toan nguyén té Fe, taco : n

=n =N, +20g, o =0,27 mol.

0,07 0,1

Fe trong Y Fe trong X

Ap dung bao toan electron trong phan ng nhiét nhom, ta o :
300 phin tng = OMge,0, = Mal phin g = 052 MOL
0,1

Theo gia thiét, suy ra : Khi cho Y phan ting véi dung dich H2SO4 loang du, thu dugc 8a mol Hy;
khi cho Y tac dung véi dung dich NaOH du, thu dugc 2a mol khi Ha.

Ap dung bao toan electron, ta co :

2 nFe + 31’lAl trong Y = 2 nH2
027 a=0,045
’ "= = m =m +m =7,02 gam
3 =9 n =0.06 Albandiu =~ Altrong Y Al phantng ~ '° g .
N trong Y 1’1H7 AltrongY ~— 7 W W

2a
e Cach 2: Sir dung phirong phdp tim khodng gi6i han két hop véi cdc déap dn

Theo bdo toan electron, ta c6 : 3n ohin tng = 6“1:6203 =0y in g = 052 mol.

Vi sau phan tng nhiét nhom, hon hop thu dugc c6 kha ning phan tung véi NaOH tao khi Ha, ching té Al
du.




> =0,2=m

Suy rain, g, >0y phin dng Atbanain > 0,2:27=5,4 gam =|m , =7,02 gam

Néu dé cho cdc ddp dan nhiéu tét hon thi ta phdi lam theo céch 1.

Vi du 2: Cho hdn hop X gdm 0,01 mol Al va a mol Fe vao dung dich AgNO3 dén khi phan tmg hoan toan,
thu duoc m gam chét rin Y va dung dich Z chira 3 cation kim loai. Cho Z phan ng v6i dung dich NaOH du
trong diéu kién khong c6 khong khi, thu dugc 1,97 gam két ta T. Nung T trong khong khi dén khdi luong
khong ddi, thu duoc 1,6 gam chét ran chi chira mot chét duy nhat. Gia trj ctia m 1a

A. 8,64. B. 3,24. C. 6,48. D.9,72.
(Dé thi tuyén sinh Pai hoc khoi A nam 2013)
Huéng dén gidi

e Cich 1 : Sir dung bdo toan nguyén t6 Fe, bao toan electron
Bén chat phan tng :

Al + Agt > AP + Ag (1)

Fe + Agt — Fe* + Ag (2)
Néu Ag* con du thi :

Fe* + Agt - Fe* + Ag (3

Theo gia thiét, dung dich Z chia 3 loai cation kim loai nén cé hai trudng hop :

+ Céc cation kim loai 1a AI®*, Fe?*, Fe3*.

+ Céc cation kim loai 1a AI**, Fe®*, Ag*.

Mat khac, khi cho Z tac dung v6i dung dich NaOH du trong diéu kién khong c6 khong khi, thu dugc két
tua T. Nung T trong khong khi dén khoi lugng khong doi dugce 1,6 gam chat ran duy nhat. Nén suy ra dung
dich Z chua céc cation kim loai 1a AI%*, Fe?*, Fe®*; 1,6 gam chat rin 1a Fe;O3; 1,97 gam két tia T 1a Fe(OH)2
va Fe(OH)s.

90 Ngeom), T 107 Neeon), = 1,97

~— —— _
s 9 < A r X y X = 0, 01
Theo gia thiét, ta co : =
60ng , =16 y=0,01
0,5(x+y)

Nhu vy, di c6 0,01 mol Fe bi oxi hoa thanh Fe?* va 0,01 mol Fe bi oxi hoa thanh Fe®*.
Ap dung bao toan electron, ta co :
Ny, =0, . =30, +2ng +3ng, =0,08 mol=m,, =0,08.108=8,64 gam

g
0,01 0,01 0,01

e Cach 2 : Sir dung phuwong phap tim khodang gioi han
Vi 1,6 gam chét rf}n chi chira mot chat duy nhit nén d6 1a Fe2O3. Dung dich Z chira 3 loai cation 1a AI%",
Fe?*, Fe3*. Vay chat ran Y chi c6 Ag.

. 1
Theo bao toan nguyén t6 Fe, taco: n, = 2nFezoz =2. 1,6?) =0,02 mol.

Ap dung bao toan electron, ta co :

3n,, +2n_ <n .. <3n, +3n_ =0,07<n .. <0,09
Al Fe Ag" phén tng Al Fe Ag" phén tng

=0,07< 1y o thanh < 0,09 = 7,56 gam < M ann < 9,72 gam

8,64 gam

= mAg tao thanh =

Vi du 3: Cho 0,87 gam hdn hop gom Fe, Cu va Al vao binh dung 300 ml dung dich H2SO4 0,1M. Sau khi
cac phan ung xdy ra hoan toan, thu dugc 0,32 gam chat ran va c6 448 ml khi (dktc) thoat ra. Thém ti€p vao



binh 0,425 gam NaNOs, khi cac phan tmg két thic thi the tich khi NO (dktc, san pham khir duy nhat) tao
thanh va khoi lugng mudi trong dung dich 1a :
A. 0,224 lit va 3,750 gam. B. 0,112 lit va 3,750 gam.

C. 0,112 lit va 3,865 gam. D. 0,224 lit va 3,865 gam.
(Dé thi tuyén sinh Pai hoc khoi A nam 2011)

Huwéng din gidi
e Cach 1: Sir dung cdc dinh ludt bdo toan electron, bdo toan dién tich, bdo todn khoi hrong
Trong phan tmg cta Al, Cu, Fe v6i dung dich H2SO4 (1): Al, Fe 1a chit khtr, H ctuia H2SO4 1a chét oxi
hoéa. Thém tiép NaNOs vao binh thi s& xay ra phan tng cta Cu, Fe?* véi NO,” va H* (2).

D andiu znﬂzso4 =2.0,03=0,06

n.,  =2n_=20,02=0,04 =n . =n_, -n_, =002
H™ phan tng H, H* du H* ban diu H phiin ting

nsoj*:nsto4 =0,03

Vi H* du nén Al, Fe da phan Gmg hét, chat rdn con lai 1a Cu véi s6 mol 12 0,005 mol.

S6n,, +27n, =0,87-0,32=0,55
. | khdi lugng ciia Al va Fe {nFe = 0, 005

Taco =
2n, +3n,, = ZnH2 =0,02.2 n, =0,01

bao toan electroncho phan dng (1)
Khi cho tiép 0,005 mol NaNOs vao binh thi s& xy ra phan tmg : H* vd NO, oxi héa Cu trude sau d6
méi dén Fe?* (Vi E"Cuz/ < E°Fe3/ ). Trong dung dich sau phan tng, ta co :
Cu Fet

3n,. +3n_. +2n_, +n . =2n_, .Suyra H*, NO, vira hét, Fe?* chuyén hét thanh Fe®*.

0,01 0,005 0,005 0,005 0.03

0,

n,, =n_ =0,005mol=|V., =0,112 lit

NO NO,

Khoi lugng mudi trong dung dichla: m_ . = 0,87 +0,03.96 +0,005.23 = {3,865 gam
——

m m
(Al Fe, Cu) 5042, Na*

e Cich 2 : Str dung phirong phdp tim khodng giéi han két hop véi ddp dan dé cho
A 1 0,425 )
Nhan thay Do~ = Nyano, = NTH =0,005 = V4 () = 0,005.22,4 =0, 112 lit.
Suy ra loai ngay dugc hai phuong 4n A va D.
Mat khac, m_ . = 0,87 +0,03.96+0,005.23 =3,865 gam = |C diing
—_— —

m
s0,%” Na*

M Al Cu, Fe) m

Vi du 4: Hoa tan hoan toan 1,28 gam Cu vao 12,6 gam dung dich HNO3 60% thu duoc dung dich X (khong
c6 ion NHj). Cho X tac dung hoan toan véi 105 ml dung dich KOH 1M, sau d6 loc bo két tua duge dung
dich Y. C6 can Y dugc chét ran Z. Nung Z dén khdi luong khong doi, thu duoc 8,78 gam chit rin. Nong do
phan tram ctia Cu(NO3)2 trong X la
A. 28,66%. B. 30,08%. C. 27,09%. D. 29,89%.
(Pé thi tuyén sinh Pai hoc khéi B nam 2013)

Huwéng din gidi
e Cich 1 : Sir dung cic phwong phdp bdo toan electron, bdo toan nguyén té, bao toan khoi lwong




8,78
0,105

= 83,62 = Chét rin gdm KNO; (85) va KOH (56). Véy chét rin Z gdm KOH du va

M eniii rin =

KNO:s.
Theo bao toan nguyén t6 K, gbc NO, va gia thiét, ta co :

{HKOH ae T o, = Doy = 0,105 - {HKOH aw = 0,005

560y oy 4, + 850y, =8,78 Ny, =0,1

Nino, = Nino, = 0,1
Nyno, = Niano, tone x T2 Dcuno,), —~ TTHNO; tong X = 0,06 = N0, prin tng voi cu = 0,06
[N

0.1 ? 0,02

Trong phan tng cua Cu véi HNO3, theo bao toan goc NO,", nguyén t6 H va bao toan khéi luong, ta co :

M0 twomusi 20¢yn0,, = 0,04
: —_—
0,02

Nyo = O’SHHNO3 =0,03 =M e = 0,76 gam
mHN03 - InNO3_ tao mudi + mSp khir + InHZO
—— ——

0.06.63 0.04.62 ? 0,03.18

0,02.188
= C% - .100% ={28,66%

CuNo: 1 928112,6-0,76
C6 thé nhdn dinh rang, ddy la mét trong nhitng bai tdp vé co khé nhdt cia dé thi khoi B nam 2013.
® Cach 2 : Su dung phuwong phap tim khoang gioi han
8,78

Mendi rin = <= 83,62 = Chét rdn gdbm KNO; (85) va KOH (56). Vay chét rin Z gdbm KOH du va
KNOs.
L. _8.78-0.10556 _
KNO, KNO, 46—17 >

N e = Do, ~ Dkno, = 0,02
0,12 0,1
Cu la kim loai hoat dong yéu, khi phan tng v6i dung dich HNOg3 chi c6 thé tao ra khi NO, NO; hoic ca
hai nén ta c6 :
< 0,02.188
1,28+12,6—-0,02.46
| —

e = C%eyno,), =|28,66%

.100% =28,31%

.100% =29,01%

C%Cu(No3 )

S 0,02.188
1,28+12,6-0,02.30
%,—/

Myo

C%Cu(No3 )

Néu dé cho cdc dap dn nhiéu tét hon thi ta phdi lam theo cdch thong thwong, tat nhién la mdt thoi gian
hon.

Vi du 5: Cho hdn hop gém 1,12 gam Fe va 1,92 gam Cu vao 400 ml dung dich chira hdn hop gom H2SO4
0,5M va NaNO3 0,2M. Sau khi cac phan mg xay ra hoan toan, thu duwoc dung dich X va khi NO (san pham
khtr duy nhét). Cho V ml dung dich NaOH 1M vao dung dich X thi luvong két tia thu dugc 1 16n nhét. Gia
tri t6i thiéu cta V 1a

A. 240. B. 120. C. 360. D. 400.
(Pé thi tuyén sinh Pai hoc khoi A nam 2009)
Huéng dén gidi




Nhén thay dung dich sau toan bd cac phan tng chira :
Na® (0,08+0,001V) mol; SO 42_ (0,2 mol), NO;” (0<n__ _ <0,08) mol.

Str dung bao toan dién tich cho dung dich sau phan uing, ta c6 :

{n 20
NO,
0,08+0,001V >0,4 >
n  =2n_, +n__ = = v 320:> V =360 ml
Na SO, NO, nN07 <0,08 V <400
| 10,08+0,001V <0,4+0,08

Poi véi bai tdp nay, néu lam theo cdch théng thieong thi mat khd nhiéu thoi gian (xem phan badi tdp vin
dung, cdu 10, phuong phap 4).

Vi dy 6: Cho dung dich ¢6 x mol HCl tac dung v6i dung dich ¢6 y mol NaOH va y mol Na[Al(OH)4] sau
phan trng hoan toan thu dugc két tiia keo trang. Moi lién hé gittax vay la:

A,y <x<4y. B. y<x<5y. C. y<x<dy. D. y <x<5y.
(Thi thir Bai hoc lan 1 — THPT chuyén Thdi Binh, nam hoc 2012 — 2013)
Huwéng din gidi

Ban chit phan tng 14 :

H* + OH" — H,0

H' + [AI(OH),|T — AI(OH), + H,0
3H* + AI(OH), —» AI* + 3H,0

Vay dé co kéttuia A(OH)sthi:n__ <n_ <n__ +4n )
OH H OH [AI(OH), ]
y S y
y

= |y <x<5y

Vidyu 7: Cho a mol Fe vao dung dich chira b mol HNOs loang, thu dugc dung dich X va khi NO (san pham
khtr duy nhat). Diéu kién d€ dung dich X hoa tan dugc Cu la

A.b>4a. B. 3b > 8a. C.3b < 8a. D.b < 4a.
(Bé thi thir dai hoc lan 2 — Truong THPT Chuyén — Pai hoc Vinh, nam hoc 2011 —2012)

Huéng dén gidi
Diéu kién dé dung dich X hoa tan dugc Cu 1a X phai chira mubi Fe®*.

Theo bdo toan electron, suy ra: 2n_ < %nHN% =2a< % =

Vi du 8: Cho 10 gam bot hon hop Fe, Mg, Zn phan tg véi 100 ml dung dich hon hop 2 axit H2SO4 va HCI
c6 ndng do twong tng 1a 0,8M va 1,2M. Sau phan tng, 1ay nira luong khi sinh ra cho di qua dng st dung a
gam CuO nung néng (phan tng hoan toan). Sau khi phan Gmg két thuc trong dng con lai 14,08 gam chét ran.
Khdi luong a la

A. 14,20 gam. B. 15,20 gam. C. 25,20 gam. D. 15,36 gam
(Thi thir lan 3 — THPT Quynh Luu I — Nghé An, nam hoc 2010 — 2011)
Huéng dén gidi

Theo gia thiét, suy ra :
n, =n,, +2n, . =12.0,1+2.0,8.0,1=0,28 mol (1)

H

10 10

OIS, < =0.41620308<n, L <0842 (2)

. 1
Tu (1) va (2), suy ra : H" phan Gng hét va Ny o tanh = 0,14 mol = EnHz ohin tng = 0,07 mol.




Trong phan tng cua Hp v6i CuO, khdi lwong chat rin giam bang khéi luong ciia O trong CuO phan tng :
O + H, —> H,0

Vaytaco: m =14,08=a—-0,07.16 =14,08 = |a=15,2 gam

CuObandiu 1’nO phan dng

Vi dy 9: Hoa tan hoan toan hon hop X gém 0,11 mol Al va 0,15 mol Cu vao dung dich HNOs, thu duoc
1,568 lit (dktc) hén hop Y gom 2 khi (trong d6 cé 1 khi khéng mau héa nau ngoai khéng khi) va dung dich Z
chtra 2 muoi. S6 mol HNO3z da tham gia phan tng 1a :

A. 0,63 mol. B. 0,7 mol. C. 0,77 mol. D. 0,76 mol.
(Thi thir lan 1 — THPT Quynh Lueu 1 — Nghé An, nam hoc 2010 — 2011)
Huéng dén gidi
. NO,” tao mudi = nelectron trao dgi 31llAl + 2nCu = 0’63
Taco: T
n =

HNO, nNo{ tao mudi + IlN trong sin phadm khit
Trong Y ¢6 NO, khi con lai trong phén tir ¢6 thé chira 1 hodc 2 nguyén tir N. Suy ra
0,63 + 0,07 =0,7<n < 0,63 + 2.0,07 =0,77

—

N trong sin phim khi

HNO,

n n o n n
NO;™ tao mudi N trong san phim khir NO3™ tao mudi

Can cur vao cac phuong an, suy ra : Mo, = 0,76 mol

Vi du 10: Tron hai dung dich AgNO3z 1M va Fe(NO3)3 IM theo ti 1¢ thé tich 1a 1 : 1 thu duge dung dich X.
Cho m gam b6t Zn vao 200 ml dung dich X, phan ung két thuc thu dugc 10,8 gam két tua. Gid trictam la :

A.325<m. B.3,25<m< 4,875. C.325<m<65  D.4875<m<86,5.
(Dé thi thir Pai hoc lan 3 — THPT chuyén Hing Vieong — Phii Tho, ndam hoc 2011 — 2012)

Huéng din gidi

Theo gia thiét, suy ra : N = Mo, = 0,1 mol;n_, = Doy, = 0,1 mol.

Thtr tu tinh oxi héa : Ag* >Fe’ >Fe™

Vi m =m =0,1.108 =10,8 gam nén chua c6 Fe tao thanh.

k&t tha Ag tao thanh (max)
e Néu chi c6 Ag* phan g vé6i Zn, ap dung bao toan electron, ta co :
2n, =n . =0,Imol=n, =0,05mol=m, =0,05.65=3,25 gam.
n Ag n n

e Néu Ag® phan tng hét, sau d6 Fe®* phan mg v&i Zn dé tao ra Fe?*, ap dung béo toan electron, ta ¢6 :
2n, = Nt = 0,2mol=n, =0,1 mol=m, =0,1.65=6,5 gam.

Vay dé khoi lugng két tia thu duge 1a 10,8 thi lugng kém phan tng 14(3,25<m_,_<6,5

Vi dy 11: Cho a mol Al vao dung dich chtra b mol Fe?* va ¢ mol Cu®". Két thiic phan tmg thu duoc dung
dich chira 2 loai ion kim loai. Két luan nao sau day la dang ?

2c 2(b+c¢) 2b 2(b+c) 2b 2(b+c) 2c 2(b+c)

A. —<ac< . B.—<ac< . C. —<ax< . D.—<ac< .
3 3 3 3 3 3 3 3
(Thi thir dai hoc lan 2 — THPT Quynh Luu 1 — Nghé An, nam hoc 2012 — 2013)
Huéng dén gidi

Tinh oxi hoa : Cu®** > Fe?*.
Dung dich sau phan tng chtra 2 loai ion kim loai, suy ra d6 1a A13* va Fe?*.
Nhu vy Al va Cu?* da hét, Fe?* da phan ing mot phan hodc chua tham gia phan tng.




2 _2(b+0)
3 3

Theo bao toan electron, suy ra : 2nC » <3n,, < 2nC . + 2nF . =
u u (S

c a c b

Vi dy 12: Dién phan (dién cuc tro, mang ngén x6p) mot dung dich gom a mol CuSOq4 va b mol NaCl. Dung
dich sau dién phan c6 thé hoa tan dugc kim loai nhom, NaHCOs3, Al,03 moi quan hé gittaa va b la
A.2a=b B.2a >bh. C.2a< b. D.2a >bhoac2a< b.

Huéng dén gidi
Dung dich sau phan tng dién phan hoa tan dugc Al, NaHCO3, Al2O3, chiing té6 dung dich sau dién phan
chtra ion H® hodc ion OH™ .
e Dung dich sau dién phan chira ion OH™ khi Cu?* phan tng hét trudec CI . Theo béo toan electron, suy
ra: 2ncuz+ <n, = 2a<b (1)

e Dung dich sau dién phan chira ion H* khi CI” phan tng hét trudc Cu?*. Theo bao toan electron, suy ra
:2n_, >n_ =2a>b (2)

T (1) va(2), suy ra [2a<b hodac 2a>b

Vi du 13: Suc V lit CO2 (dktc) vao 1,5 lit dung dich Ca(OH)2 0,01M. Néu 0,2688 <V < 0,5824 thi khéi
luong két tia m gam thu duoc 1a:

A. 0,4<m <£2. B. 0,4<m <1,5. C.3<m <£4,5. D. 0,3<m <4,6.
(Dé thi thir Pai hoc lan 1 — THPT chuyén Hing Vieong — Phii Tho, ndam hoc 2011 — 2012)
Huwéng din gidi
Theo gid thiét, ta co : 0,012 < n,, <0,026; ng, o, =0,015 mol.

Vay lugng két toa dat cuc dai khi N, =N =0,015 mol = Mo = 1,5 gam.

Ca(OH),

e Néu e, =0,012 m01:>nCaCO; =N, =0,012 m01:>mCaCO3 =1,2 gam.

C

e Néu Neo = 0,026 mol = Neco, :2nCa(OH)z N, = 0,004 mol = Mo, =0,4 gam.
~—
0,015 0,026

Viy |0,4<m <15

= *caco, =~

Vi du 14: Cho 20,7 gam hdn hgp CaCOs va K2COj3 phan tng hét v6i dung dich HCI du, thu dugc khi Y. Suc
toan bo khi Y tur tr vao dung dich chi chura 0,18 mol Ba(OH)2, thu dugc m gam két tua. Hé1 m cé gia tri
trong khoang nao ?

A. 30,14 >m > 29,55. B. 35,46 > m > 29,55.
C. 35,46 >m>30,14. D. 40,78 > m > 29,55.
Huéng dén gidi
.. 20,7 20,7
Taco: 100 <Neo =Ngeo, k00, < Tig = 0,207 < N, < 0,15 (1)
Mt khac, ng, ., = 0,18 mol (2)
Tu (l)va(2)suyra:
Ny.co, max = Mpacom, = Neo, = 0,18 mol = Mo, max = 0,18.197 =35,46 gam.

o Khi N, = 0,15 mol = Ny.co, =Neo, = 0,15 mol = My, co, = 0,15.197 =29,55 gam.

e Khin, =0,207 mol=n, ., =2n n., =0,153mol

0,18 0,207

Ba(OH),




= m,, ., =0,153.197=30,141 gam

Vi 0,207 < N, < 0,15 nén M0, min > 29,55 gam.

Vay khoi luong két tia BaCOs 12 [29,55<m. . <35,46

BaCO, —

Vi du 15: Cho \ !I't khi CO2 (¢ dktc) hép thu hoan toan bai 200 ml dung dich Ba(OH)2 0,5M va NaOH
1,0M. Tinh V dé két taa thu duoc la cuc dai?

A. 224 1it <V <4,48 lit. B. 2,24 1it <V < 8,96 lit.
C.2,241it<V <5,6 lit. D. 2,24 1it < V<6,72 lit.
(Dé thi thir Pai hoc lan 1 — THPT chuyén Hing Vieong — Phii Tho, nam hoc 2012 — 2013)
Huéng dén gidi
Theo gia thi€t, suy ra : N =0y o, = 0,1 molin_ =nyg., JanBa(OH)2 =0,3 mol.
—
0502 02 0502
Dé két tua thu duoc datcucdaithin_,  >n_, =0,1 mol.
CO;™" tao thanh Ba

e Néu OH™ du thi Neo, =Moo o manh — 0,1 mol = VCO2 (aae) = 0:1.22,4 =2,24 lit.

e Néu OH™ phan tng hét thi str dung cong thirc da xay dung & phuong phép 8, ta co :

n =n,, =0,2mol =V, =0,2.22,4=4,48 lit.

—1 =1
OH~ Co, CO,” tao thanh CO, (dktc)
—_——
0,3 9

0,1

Vay dé két tia BaCOs cuc dai thi [2,24 1it<V.  <4,48 lit

co, =

Vi du 16: Cho 18,3 gam hdn hop X gom Na va Ba vao nudc du thu duoc dung dich Y va 4,48 lit Ha (dktc).
Xéc dinh thé tich CO2 (dktc) cho vao dung dich Y dé thu dugc két tua cuc dai?

A. 1,121it<V <6,72 lit. B.2,241it<V <6,72 lit.
C.2,241it<V <448 lit. D. 4,48 1it<V <6,72 lit.
(Pé thi HSG tinh Thdi Binh — ndam hoc 2009 — 2010)
Huwéng din gidi

Trong phén tig cia X véi H20, theo gia thiét va bao toan electron, ta ¢6 :

{23% +137n, =18,3 {nNa =0,2 {nNaOH =0,2 {nOH =0,4
j—

= =
ny +2n, =2n, =04 |n, =0,1 Npoom, =01 |0 . =0,1

Dé két tua thu duoc dat cuc dai thi n , . 2n_, =0,1 mol
CO,”" tao thanh Ba

e Néu OH duthin,, =n =0,1 mol= V, 0

=0,1.22,4 =2,24 lit.

CO32’ tao thanh

e Néu OH™ phan ung hét thi sir dung cong thic da xay dung & phuong phép 8, ta ¢6

N ~Nep, = ncoi two thani =N, = 0,3 mol = VCOZ (ko) = 0,3.22,4=06,72 lit.
0,4 ? 0.1
Vay dé két tiia BaCOs cuc dai thi 2,24 lit <V, <6,72 lit

Vidu 17: Dbt chay hoan toan 0,1 mol hdn hop khi X gdm C2Ha va CsHq thi thu dugc s mol CO2 va sé mol
H20 lan luot 1a :

A.0,25va 0,15. B.0,15va0,2. C.0,3va0,2. D.0,4va0,2.
(Thi thir dai hoc lan 1 — THPT chuyén Himng Vwong — Phit Tho, nam hoc 2010 — 2011)
Huéng dén gidi

10




Theo bao toan nguyén t6 H, C va thanh phan ciu tao ctia cac chit trong X, ta cé :

4n(C2H4,C4H4) = 2nHzO
T nHZO =0’2 n]—[_o _0’2
= =
2H(C2H4VC4H4) <N, < 4n(C2H4’C4H4) 0,2< N, < 0,4 Neo, = 0,3

Vi du 18: D6t chay 13,7 ml hdn hop X gém metan, propan va cacbon(Il) oxit, ta thu dugc 25,7 ml khi CO2 ¢
cung diéu kién nhiét d6 va ap suat. Thanh phan phan tram vé thé tich cua propan trong hon hop X va khoi
lugng phan tir trung binh ctia hon hop A so véi nito 1a

A. 43,8%; bf?mg 1. B. 43,8 %; nho hon 1.

C. 43,8 %; 16n hon 1. D. 87,6 %; nho hon 1.

Huwéng din gidi
Dit s6 mol ctia metan, propan va cacbon (II) oxit 1an luot 13 X, y, z.
Theo bao toan nguyén t6 C, ta co :
Do =gy, + 3nC3H8 +n., =(x+3y+z) mol.
Theo gia thiét va bao toan nguyén to C, ta c6 :

x+y+z=13,7 x+z=17,7 6
= =%V, =——.100=|43,8%]
{X+3y+z:25,7 { 13,7

b

y=6
Khéi lugng mol trung binh ctia hdn hop A 1a

M 16x +44y +28z S 16(x+2z)+44y 16.7,7+44.6
A = =
X+y+z X+y+z 13,7

=28,3 gam/ mol.

— M
Mit khac M =28 gam/mol = Ma >28 hay | —*>1

N

2

Vi du 19*: Mot hon hop X gom a mol axetilen; 2a mol etilen va 5a mol Hz. Cho hén hop X qua Ni nung

nong, thu duoc hdn hop Y (gém 4 chat). Pit k 1 ti khéi ciia hdn hop Y so voi hdn hop X. Khoang gia tri
cuacuakla:

A 2>k>1. B.25>k >2. C.2,5>k >2. D.2>k>1.
(Pé thi thir Pai hoc lan 2 — THPT chuyén Hiing Vieong — Phii Tho, ndm hoc 2012 — 2013)

Huwong dan gidi
Vi2n, .+ Ny oy, <Ny NEN hon hop sau phan trng chac chan c6 Ho.
— | —
a 2a S5a

Hdn hop sau phan tmg c6 4 chét, d6 1a C2He, C2Ha, C2H2 va ca Ha du.

Tacd:n, = Ney Fhgy +0, = 8a (mol); n, =n, —n

H, phdn ting"*
D¢ hon hop sau phan ting ¢6 4 chat thi 0 < Ny e g < 4a = 4a<n, <8a.
5 \ A ’ e . Y nX
Theo bao toan khoi luong, tacdé: m, =m, =>n,Mx=n,My > k===—.
MX nY

11




n. =8a
wﬁ{ x I W e

4a<n, <8a 8a 4a

Vi dy 20: Oxi hda hoan toan hén hop X gdbm HCHO va CH3CHO bang O (c6 xtc téc) thu duge hdn hop Y
gom 2 axit twong tng. Ti khoi hoi cia Y so véi X 1a T. Hoi T bién thién trong khoang nao?

A.136<T<1,53. B.153<T<1,64
C.112<T<1,36. D.1,36<T<1,64.
(Dé thi thir Pai hoc lan 2 — THPT chuyén Hing Vieong — Phii Tho, nam hoc 2011 — 2012)
Huwéng dén gidi

Ban chét phan tng :
HCHO + %Oz —x 5 HCOOH )
CH,CHO + %02 —tx 5 CH,COOH (2)
Gia st X chi c6 HCHO, suy ra Y chi c6 HCOOH. Truong hop nay ta c6 :

:&: HCOOH:ﬁzls?).

MX MHCHO 30

Gid str X chi c6 CH3CHO, suy ra Y chi c6 CH3COOH. Truong hgp nay ta co :

M M
Ty _ CH,COOH :@=1,36.
M M 44

X CH,CHO

Trén thyc té X chira ca HCHO va CH3CHO nén Y chira ca HCOOH va CH3COOH.
Suyra: [1,36<T<1,53

Vi du 21*: bét ché~y hoan toan 0,08 mol‘ hdn hop 2 ancol don chuc, bac moét, thu dqu 6,16 gam CO.. Néu
oxi hoa 0,08 mol hon hop 2 ancol trén bang oxi, xuc tac Cu, dun nong (gia st hi¢u suat 100%). Sau do cho
san pham tac dung vdi dung dich AgNO3/NH3 du, thu duge m gam Ag. Gia tri cuia m 1a

A. m = 34,56 gam. B. 17,28 gam < m < 34,56 gam.
C. m=17,28 gam. D. 21,6 gam <m < 34,56 gam.
Dé thi thir Pai hoc lan 1 — THPT Ha Hoa — Phii Tho, nam hoc 2013 - 2014
Huwéng din gidi
, — n
Theo gid thiét : n, = 210 20,14 mol = Cae = <% = 212 _y 75
’ nancol 0’08
. . |CH,OH , . .. |HCHO
Suy ra : Hai ancol la ) ; Hai andehit 1a
C H, OH(n>2) C, H, ,CHO (n>2)

e Néu hon hop chi c6 HCHO, suy ra :
s = 40,08=0,32 mol = m,_ =0,32.108=34,56 gam (1.

e Néu n =2 thi hai andehit 1a HCHO va CH3CHO

n,, =4n

12




Suyra: {nHCHO +nCH3CHO =0,08 N {HHCHO =0,02 {nAg =4n +2n

N HCHO CH,CHO — 0,2
Nyeno T 2nCH3CHO =0,14 Den,cno = 0,06

m, =0,2.108=216 (2)

. + | Mycro >0,02
e Khi n - oo thi =m, >21,6 gam (3)
n o < 0,00 g

Cn—l HZ n-1

Vay tir (1), (2), (3), suyra:21,6 < m,, < 34,56
2. Tim chét

Vi du 1: Dé hoa tan hoan toan 6,4 gam hdn hop gdm kim loai R (chi ¢ hoa tri IT) va oxit cia né can vira da
400 ml dung dich HC1 1M. Kim loai R 1a :

A. Ba. B. Ca.

C. Be. D. Mg.

(Pé thi tuyén sinh Cao dang nam 2011)
Huwéng din gidi
So d6 phan tmg : (R, RO) + HCl — RCl, + H O + H, (D

Theo bao toan nguyén t6 R va nguyén té Cl, ta co :

n =n _
R,RO RCl 6,4
(] RO : =n =n,. =0,2 mol= M, ro = =32 gam/ mol.
(R,RO) RCl, 4
2n,., =n,,=0,4 2 0,2
2

Suyra: R<32<R+16=16<R<32=|R 1a Mg

Vi du 2: Hoa tan 174 gam hdn hop M2CO3 va M2SO3 (M 1a kim loai kiém) vao dung dich HCI du. Toan b

khi CO2va SOz thoat ra duoc hap thu tdi thiéu boi 500 ml dung dich NaOH 3M. Kim loai M 1a
A. Li. B. Na. C. K. D. Rb.
Huéng dén gidi
SO, dé phén l’l’ng . M2C03 HCI N CO2 NaOH (min) N NaHCO3
M, SO, SO, NaHSO,
Theo bao toan nguyén t6 C, S va Na, ta ¢6 :
(M,C0,.M,50,) — (50,.c0,) = M(NaHCO,. Nabis0,) — DNaOH — 3.0,5=1,5 mol
174

= ﬁ(MZCO3,MZSO3) = 1s =116 gam/mol

b

Suyra: 2M+60 < 116
R ———

M

< 2M+80=18<M<28=M=23=|M la Na
—

M
M,S03

M,CO; Mm,c03, Mys03)

Vi dy 3: Cho 24,8 gam hén hop gom kim loai kiém thd va oxit ctia n6 tac dung voi dung dich HCI du thu
dugc 55,5 gam muoi khan. Kim loai kiém tho 1a

A. Ca. B. Sr. C. Ba. D. Mg.

(Dé thi thir Pai hoc lan 3 — THPT chuyén Hing Vieong — Phii Tho, ndm hoc 2011 — 2012)

Huéng dén gidi
Goi ky hiéu cua kim loai kiém thd 1a R.
e Néu chi ¢6 kim loai kiém thd R thi :
55,5-24,8
71

e Néu chi 6 oxit ctia kim loai kiém thé R thi :

Np =N,

24,8
0,432

=0,432 mol=>M, = =57,4 gam/ mol.
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55.5-24.8 24.8
n,.=n,, =———"-=0,558mol=>M_ =——-16=28,44 gam/ mol.
Ro = Mhre, =T g R 70,558 g

Trén thyc té hdn hop c6 ca R va RO nén :

28,44 <M, <57,4= M, =40 gam/mol, R 1a Ca

Vi du 4: Hoa tan hoan toan 1,1 gam hdn hop gdm mot kim loai kiém X va mot kim loai kiém thd Y (Mx <
My) trong dung dich HCI du, thu dugc 1,12 lit khi H» (dktc). Kim loai X 1a
A K. B. Na. C. Rb. D. Li.
(Dé thi tuyén sinh Cao dang nam 2012)

Huwéng din gidi
Gia str X chi ¢6 kim loai X. Ap dung bao toan electron, ta co :

1’11 =11gam/mol (1)

n, =2nHZ =0,1 mol=>M, =

Gia str chi ¢6 kim loai Y. Ap dung bdo toan electron, ta c6 :

L 15 =22 gam/mol (2)

n,=n, =0,05mol=M, =

b

T (I)va(2),suyra: 11< M(x, y) <22.

Lai ¢6 Mx < My, Suy ra: M, <Mux.v) <M, =M, =7=XIa Li

Vi du 5: Cho 7,1 gam hdn hop gom mot kim loai kiém X va mot kim loai kiém thd Y tac dung hét v6i lugng
du dung dich HCI loang, thu dugc 5,6 lit khi (dktc). Kim loai X, Y 1a

A. natri va magie. B. liti va beri. C. kali va canxi. D. kali va bari.
(Pé thi tuyén sinh Pai hoc khéi A nam 2010)
Huwéng din gidi

Dbat cong thirc chung ciia X, Y1a R, hoatrix (1<x<2).
Soddphantng: R + HCl — RCl_ + H, (1)

Theo bao toan electron, ta co :

7,1 5,6 —
{an =2n, X=—=2 {MR =14,2x

c = M. 22,42 = 14,2 <Mr <28,4 (2)

l<x<? 1<x<?2

1<x<?2

Can ctr vao cic phuong an va gia tri khdi lwong mol trung binh ctia hdn hop, suy ra hai kim loai 1a
Na (M =23) va Mg (M =24)

Phwong an B bi logi vi cac kim logi déu ¢ khoi lwong mol nho hon 1\_/IR. Phuwong an C, D bj logi vi cac

Kim loai déu ¢6 khéi lwong mol Iom hon Mk .

Vi du 6: Hoa tan hoan toan 4 gam hon hop g@)m Fe va mét kim loai R (hoa tri II) trong dung dich ’HCI, thu
dugc 2,24 lit khi Ha (dktc). Néu hoa tan hét 2,4 gam kim loai R trong dung dich HCl 1M thi thdy khong
dung hét 500 ml. Kim loai hoéa tri II 1a

A. Ca. B. Mg. C. Be. D. Sr.
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Huwéng din gidi

Theo bao toan electron, ta co :
_ 2,24
n(Zn,X) - nH2 - 27 4

—0,1 mol = Mre ) =£:40:MR <40<M,, (1)

2,4
0,25

2n =nH+<O,5 mol = n, <0,25 mol=> M, > =9,6 (2)

R

Tu (1) va(2),suyra: M, =24= R 1a Mg

Vi du 7*: Cho 1,74 gam hdn hop X gom kim loai M (nhom IIA) va Al tac dung hét v6i dung dich HNO3 dac
noéng, du thu duge 0,1 mol NO». Mat khac, cho 2,1 gam M phan tng hét voi lugng du dung dich HCI thi thé
tich khi Hz thu dugc vuot qua 1,12 lit (dktc). Kim loai M la

A. Mg. B. Ba. C. Ca. D. Be.
(Dé thi thir Pai hoc lan 1 — THPT Chuyén — Pai hoc Vinh, nam hoc 2012 — 2013)
Huwéng din gidi

Ap dung bao toan electron cho phan tmg cia X véi HNOs, ta o :

2n,, +3n =Ny, =0,1 mol = 2n,, +2n,, <0,l mol=n,, +n,, <0,05 mol

— m M, <34,8 gam/ mol
vl (AI,M>>1,74:34,8:{ N <348¢

n 0,05 M,, >34,8 gam/mol (1)

(Al,M)
Ap dung bao toan electron cho phan tmg ctiia M véi HCI, ta 6 :

L12 =0,05 mol=M< 2’15 =42 gam/mol (2)

2 2

Tr(l)va(2),suyra: M=40=|M la Ca

n,=n, >

Vi du 8: Lay 22,35 gam hon hop mubi clorua cia kim loai kiém X va kim loai kiém thd Y (X, Y thudc 2 chu
kj lién ti€p nhau trong bang tuan hoan) tac dung véi dung dich AgNO3 du thu dugc 43,05 gam két tia. X, Y
lan luot 1a
A.Kvasr. B. Rb va Ca. C. NavaCa. D. K va Mg.
(Thi thir dai hoc lan 4 — THPT Quynh Luu I — Nghé An, ndam hoc 2011 — 2012)

Huéng dén gidi
e Néu chi c6 XCl, ap dung bao toan nguyén t Cl, ta c6 :

Ny =0, = ?2’302 =0,3mol=>M, +35,5= 2(2)’3)5 = M, =39 gam/ mol.
e Néu chi c6 YCly, ap dung bao toan nguyén té CI, ta ¢o :
1 43,05 22,35 B
Ny, :EnAgC] = 1435 =0,15mol=M, +35,5.2= 0.15 =M, =78 gam/ mol.

Vi hdn hop chita ca XCI va YCly, suy ra: 39 < Mx.v) <78.
Vi X, Y & hai chu ky lién tiép nén xay ra hai kha nang :

M, <Mxy <M, [M <Mxyv <M, |(*)39(K)<Mnxy <87,5(Sr):loai!
— = — = —
MY <Mx,v) < Mx MY <Mwx,v) < MX 40 (Ca) <M, v) < 85,5 (Rb)

Truong hop (*) loai vi néu X 1a K thi hdn hop khong thé c6 Sr.

Vi du 9: Hoa tan hoan toan 0,08 mol hon hop X gém Mg va Al trong dung dich H2SO4 déc nong, vira du.
Sau phan ﬁpg thu dugc 0,1 mol mot san pham khitr Y duy nhat va dung dich Z. C6 can dung dich Z thu duoc
m gam muoi khan. Gia tri ctam 1a :
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A. 18,48. B. 21,24. C. 11,64. D. 30,84.

Huéng dén gidi

Theo gia thiét, suyra: 2.0,08=0,16 <n <0,08.3=0,24 (1).

electron nhudng

+6
Goi x 1a s6 electron ma S nhén vao d¢ sinh ra san pham khur Y, ta ¢6 :
=x.n, =0,1x mol (2).

electron nhan

Theo (1), (2) va bao toan electron, ta c6 :

+4
0,16<0,1x<0,24 = 1,6 <x<2,4=x=2=Y 1a SO,.

Theo gia thiét va bao toan electron, ta o :

nMg+nAl:O,08 n, =0,04
=t =>m_.=0,04.24+0,04.27+0,1.96 =|11,64 gam
2nMg +3n,, = 2nS02 =0,2 n, =0,04 ot —

m
(AL Mg) 0,2

Vi dy 10: Cho a mol Fe tan hoan toan trong dung dich chira b mol HNOs (ti I¢a : b =16 : 61), thu dugc mot
san pham khtr duy nhat va dung dich chi chra mudi nitrat. SO mol electron do lugng Fe trén nhuong khi bi
hoa tan la

A. 2a. B. 3y. C. 0,75h. D.b.
(Bé thi thir Pai hoc lan 2 — THPT chuyén Phan Boi Chau — Nghé An nam 2012)
Huéng dén gidi

Chon Mo, = 61 mol; n, . =16 mol.

- Néu dung dich chi c6 mudi Fe(NO3)s = n =3n,_ =48 mol

electron nhudng max

- Néu dung dich chi ¢6 mudi Fe(NO3), = 1 cctron nhusng min = 2Dpe = 32 MOl
= 32<n__ . dong = 48 molnén 32<n__ ohan S 48 mol.
1 n ., 1 n .
Dodo LM Ol g e 19 )
nelectron nhan nelectron nhan
Xét cac qua trinh khtr sau :
2H" +NO, +1le - NO, +H,0 Ny
nelectron nhéan
4H® +NO, +3e »>NO+2H,0 (*) Mo a3
nelec[ron nhén
10H" +2NO,” +8¢ — N,0+5H,0 Do s
neleclron nhin
12H" +2NO,” +10e - N, +6H,0 DN o
nelectron nhén
10H" +NO,” +8¢ ->NH," +3H,0 Dy _1os
neleclron nhin
Can ctr vao (1) va céc qua trinh khur, suy ra :
5 A 5 1N \ 3
San pham khlI la NO va nelectron do Fe nhudng = nelectron ma NO;™ nhén - Z nH+ - O’ 75b
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Vi du 11: Cho 3,12 gam ankin X phan tng véi 0,1 mol Hz (xUc tac Pd/PbCOs3, t°), thu duoc hoén hop Y chi
¢6 hai hidrocacbon. Cong thirc phan tir ctia X 1a :

A. CoHo. B. CsHs. C. CsHe. D. CsHa.
(Dé thi tuyén sinh Cao dang niam 2010)

Huwéng din gidi
Trong phan tmg cua ankin véi Ha (x(c tAc Pd/PbCOs, t°) thi chi ¢6 1 lién két n trong phan tir bi pha v&.
Phuong trinh phan tng : C H

2n-2

+ H, Pd/PbCO, , ° CH, 0
Sau phan tng thu dugc hdn hop Y chi gdm hai hidrocacbon, d6 13 hdn hop gdm anken va ankin du.

Suyra:n., >n, =0,Imol=M_., 3(’)12:31,2:>CHH2n_2 la |C,H, (M =26)

Vi du 12: D6t chay hoan toan hdn hop X gém CzHz, CsHa va CaHs (6 mol mdi chat bing nhau) thu dugc
0,09 mol CO.. Néu lay cung mét luong hon hop X nhu trén tac dung voi mét luong du dung dich AgNOs3
trong NHa, thi khoi luwgng két tia thu dugc 16n hon 4 gam. Cong thirc cau tao ciia C3Ha va C4Ha trong X lan
Iuot 1a :

A. CH=C-CHjs, CH,=CH-C=CH. B. CH=C-CHs, CH,=C=C=CH..
C. CH2=C=CHz, CH2=C=C=CH.. D. CH2=C=CH, CH,=CH-C=CH.
(Dé thi tuyén sinh Pai hoc khéi A nam 2011)
Huwéng din gidi
Dit s6 mol cua timg chét trong X 14 x mol.
Theo bao toan nguyén t C, ta ¢o : 2nC2HZ + 3nCZH4 +4n cu, =Neo, = 0,09 = x=0,01 mol.

e Néu chi c6 C2H2 phan tng tao két taa thi :

L 0,0l mol=m,, . = me . =2,4 gam <4 gam (1).

e Néu chi c6 C2H2 va CsHs tao két tua thi :

Ne o, = —001
e =>m,_ . =m =3,87 gam <4 gam (2).

. két tia (C,Ag,, CH3Ag)
Ny pe = =0,01

Tu (1) va (2) suy ra : Ca C3Ha va CsaHa déu tham gia phan Umg voi dung dich AgNO3/NHjs tao két tua.
Vay CsHa va C4H4 déu c6 lién két ba & dau mach, ¢ cong thic cau tao 1a :

CH=C-CH, va CH=C-CH=CH,

Vi du 13: Cho 4,6 gam mdt ancol no, don chtc phan ing v6i CuO nung nong, thu dugc 6,2 gam hdn hop X
gom andehit, nudc va ancol du. Cho toan bg lugng hon hgp X phan tng hoan toan véi lugng du dung dich
AgNOs trong NHs, dun néng, thu dugc m gam Ag. Giatriciam la:

A.16,2. B. 43,2. C. 10,8. D. 21,6.

(Pé thi tuyén sinh Cao dang nam 2010)

Huwédng din gidi
Bén chét phan tng : ~CH-OH + CuO s -C=0 + HO + Cud (D
6,2—4,6

Taco: nancol phén ng = 1’1CuO phan dng = 1’10 trong CuO phan tng = 16

=0,1 mol.

Mat khéc, sau phan trng ancol con du, suy ra :

n_ o >0 lmol=>M < 4:)’? =46 = ancol la CH,OH (M =32).

Phan ung trang guong cia HCHO :
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+1 +4

HCHO + AgNO, + NH, + H,O — (NH,),CO, + Ag + NH,NO,
Theo bao toan electron va bao toan nguyén t6 C, ta c6 :

n,, = ang o= 4nCH}OH ohin tng = 0,4 mol = m, = 0,4.108 =(43,2 gam

Vi du 14: Oxi héa m gam ancol don chuc bﬁng CuO thu dugc 1,4m gam hdn hop chat long gdm ancol
andehit va nude. Cong thirc ctia ancol va hiéu suat phan (rng oxi hoa la

A. CH3CH20H va 75%. B. CH30OH va 75%.
C. CH30H va 80%. D. CH3CH2CH.0H va 66,7%.
Pé thi thir Pai hoc lan 2 — THPT chuyén Hing Vicong — Phii Tho, ndm hoc 2012 — 2013)
Huéng dén gidi

Bén chét phan tng : ~CH-OH + CuO —s -C=0 + HO + Cud (D

TacO: n _1,4m——m

ancol phéan ng 1’ICuO phin u’ng O trong CuO phén ing 16

=0,025m (mol).
Mat khac, sau phan ung ancol con du, suy ra :

D nats > 0,025m (MO =M, < 0215 =40 = ancol Ia [CH,OH (M =32)
y m

Hiu suét phan tmg 13 : H = 292132 1500, _
m

Vi du 15: Hon hop M gbm andehit X, xeton Y (X, Y ¢6 cung s6 nguyén tir cacbon) va anken Z. D6t chay

hoan toan m gam M can dung 8,848 lit Oz (dktc) sinh ra 6,496 lit CO> (dktc) va 5,22 gam H>0. Cong thic
cta andehit X 1a

A. C2HsCHO. B. CH3CHO.

C. CsH;CHO. D. C4HeCHO.
(Dé thi thir Pai hoc lan 4 — THPT Chuyén — Pai hoc Vinh, nam hoc 2010 — 2011)

Huéng din gidi
Theo gia thiét, ta co : n.,, =n,,=0,29 mol= SuyraXvayY déu 1a andehit va xeton no, don chire, ¢6
cong thirc phan tir 1a ChH2nO.

Theo bao toan nguyén t6 O, ta c6 :

n 29
- _ co, _ 0,29
Ney ot 2n02 = ZIICO2 o =Ny o= 0,08 mol = n < 008" 3,625.
Ny o )
? 0,395 029 029

n"2n

Suy ra phuong an C, D khong thoa mén. Mat khac, andehit X va xeton Y c6 cung s6 nguyén tr C va

xeton Y phai c¢6 sb nguyén tir C 16n hon hodc bang 3. Suy ra phuong an B khong thoa man. Vay X la
C,H,CHO

Vi du 16: H(:)n‘hqp M gdm ancol X va axit cacboxylic Y (déu no, don chtic, mach hg). D6t chay hoan toan
mot lugng M can dung vira du 0,325 mol Oz, sinh ra 0,35 mol CO». Cong thirc cua Y la
A. CH3;COOH. B. HCOOH. C. C2HsCOOH. D. C3H7COOQOH.

(Dé thi thir Pai hoc lan 4 — THPT Chuyén — Pai hoc Vinh, nam hoc 2012 — 2013)

Huwédng din gidi
Dit cong thie phan tir ciia X, Y 1an luot 14 CmHam+20 va CaH2nOs2.
Phuong trinh phan tmg dot chay:
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CH, O+ %mo —¢ 5 mCO, + (m+1)H,0 )

2m+2

CH,LO, + 3“;202 e

Theo gia thiét : N, <Neo,

v

nCO, + nH,O 2)

Theo (1) ta thy : N >N
_2<n:>n<2:>n:1.VayaxitYlé HCOOH

Vi du 17: Cho X va Y 14 hai axit cacboxylic mach hé, c6 ciing s6 nguyén tir cacbon, trong d6 X don chuc, Y
hai chirc. Chia hdn hop X va Y thanh hai phan bang nhau. Phan mot tic dung hét v6i Na, thu duoc 4,48 lit
khi H2 (dktc). Dot chay hoan toan phan hai, thu dugc 13,44 lit khi CO2 (dktc). Phan trim khdi lugng cia Y
trong hon hop 1a
A. 28,57%. B. 57,14%. C. 85,71%. D. 42,86%.
(Pé thi tuyén sinh Pai hoc khéi A nam 2013)

Suyra o (2): ng <ng, =

Huwéng din gidi
Pit X 1a RCOOH, Y 1a R’(COOH); trong phan tir ciia X, Y déu c¢6 nguyén tir n cacbon, va c6 s6 mol lan
luot la x, y.
Ban chat phan tng ctia X, Y voi Na

—COOH + Na — —-COONa + %Hz

mol: x+2y - 0,5(x+2y)=0,2
n =x+2y=0,4 0,2<x+y<0,4 =0,2
Taco:{ O Y = xry =15<n<3=>n=2=> X
N, =nx+ny=0,6 n(x+y)=0,6 y=0,1
Hai axit la CH3COOH (X) va HOOC-COOH (Y).
\ . 0,1.90
Phan tram khoi luong cua Y 1a : %m,, = : .100% :-42,86‘7
e YT 019040260 -

Vi du 18: Hon hgp M gom ancol no, don chirc X va axit cachoxylic don chirc Y, déu mach hg va c6 cung sé
nguyén tir C, tong sé mol cua hai chat 1a 0,5 mol (s6 mol cia Y 16n hon sé mol cia X). Néu dét chay hoan
toan M thi thu dugc 33,6 lit khi CO2 (dktc) va 25,2 gam H20. Mit khac, néu dun nong M véi H2SO; dic dé
thue hién phan tng este hoa (hiéu suat 1a 80%) thi s6 gam este thu duoc la
A. 34,20. B. 27,36. C. 22,80. D. 18,24.
(Pé thi tuyén sinh Pai hoc khéi A nam 2010)

Huwédng din gidi
bét chay ancol no, don churc, mach ho sé thu dugc s6 mol H20 16n hon s6 mol CO:x.
bét chay axit cacboxylic no, don chirc, mach hé s€ thu dugc s6 mol H20 béng s6 mol CO:x.
~ Suyra néu Y trong M 1 no, don chtrc, mach hé thi téng s6 mol H20 phai 16n hon s mol CO,. Trén thuc
te, mol COz2 (1,5 mol) 16n hon mol H20 (1,4 mol), chimg to Y 1a axit khong no.

‘ n
Theo gia thiét: C, , =C, = —2= LS _s
n, 0,5
Suyra: X 1a C,H,OH, Y la CH, =CH-COOH hoic CH=C-COOH.
J— 2n .
Theo gia thiét : Hxi, ancoh = —— = 254 _ 5,6.
n,, 0,5
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Goi s6 nguyén tir hidrocua axit 13 y. Sir dung so dd dudng chéo cho sé nguyén tir hidro trung binh cua
hai chat X, Y ta co :

Y 8 -56=24
y\5 6 — - v _ 2,4
CsH70H (X) 8/ \ 56—y Ny on 56—y

Vin, >n, = 526,4 >1=y>3,2=Y la CH, =CH-COOH (y=4).
0y

. 24
Suyra:{ M 24456-4
neyon =0,5-0,3=0,2

0,5=0,3

Do mol axit 16n hon mol ancol nén hiéu suit phan tmg tinh theo ancol.

este 0’2'80%(Manco] +Maxit _MHZO) = 8, 24‘ gam
18

60 72

Khdi luong este thu dugc 1 : m

Vi du 19*: Cho 0,4 mol hdn hop X goém 2 ancol no, don chue, béc 1, la dong dang ké tiép dun nong véi
H2S04 ddc ¢ 140°C thu duoc 7,704 gam hon hop 3 ete. Tham gia phan Gng ete hoa c6 50% luong ancol co
khoi lugng phan tir nho va 40% lugng ancol ¢6 khoi lugng phan tir 16n. Tén goi cua 2 ancol trong X 1a
A. metanol va etanol. B. pentan-1-ol va butan-1-ol.
C. etanol va propan-1-ol. D. propan-1-ol va butan-1-ol.
(Dé thi thir Pai hoc lan 1 — THPT chuyén Hung Vicong — Phii Tho, ndm hoc 2012 — 2013)

Huéng dén gidi
bat cong thirc phén tir trung binh cua hai ancol 1a C-H - OH.
Goi s6 mol ciia ancol c6 khéi lugng phan tir nho va khéi lugng phan tir 16n 1an lugt [a x va y.
Phuong trinh phan Ung :
2CH_ OH —%%%%C ,CcH_OCH_ + HO (1)

mol: (0,5x+0,4y) - (0,25x+0,2y)
Theo gia thiét va bao toan khdi luong, ta ¢ :

x+y=0,4

(0,5x+0, 4y)(14r_1 +18)=7,704+(0,25x +0,2y)18

m
ancol ete mHZO

m

. [x=0 - -
e Néu {X o4 = 04 04(14n +18)=7,704+0,2.0,4.18 = n =2,796.
y=0,

. =0,4 - -

e Néu {X 0 = 0,5.0,4(14n+18)=7,704+0,25.0,4.18 = n =2,108.
y:

Suyra: 2,108£r_1£2,796.

Vi hai ancol 12 ddng dang ké tiép, nén voi gia tri n nhu trén, ta thdy hai ancol can tim 1a :

etanol (CH,CH,OH) va propan—1-ol (CH,CH,CH,OH)

Vi dy 20*: Xa phong hoa hoan toan mét este no, don chire, mach ho X bang 0,6 mol MOH (M la kim loai
kiém), thu dugc dung dich Y. C6 can Y va dot chat ran thu duge trong khi O2 du, dén phan ung hoan toan
tao ra 2,24 lit COz (dktc), a gam H2O va 31,8 gam muoi. Kim loai M va giatriala:

A.Kva7,2gam. B. Kva9gam. C.Navab54gam. D.Nava3,6gam.

Huwéng din gidi
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Chét ran thu dugc sau khi c6 can Y c6 thé chi chira mudi cua axit hitu co, nhung ciing c6 thé c6 ca MOH
du.
oL, CH, OM:xmol , .
So d6 phantng : ¢ " " —>— CO, + H,O0 + M,CO,
MOH : y mol o ol

Theo bao toan nguyén td M, ta co :

Pyi,co, =7 Mo =0,3 mol = 2M+60 = 301’38 =106=>M=23=|M la Na
x+y=0,6

Theo béo toan nguyén té Na, C va H, taco : {nx=0,1+0,3=0,4

_(Cn-Dx+y
H,0 2
. =0,4 _
Khln:lz{x SnHOZM:QE»mol:mHO:SAgam.
y=0,2 2 2 2

Trén thic té n>1= m, , >5,4 gam.

Vay can ctr vao cac phuong an, suy ra dap an ding la |Na va 5,4

III. BAI TAP VAN DUNG
Bai tdap danh cho hoc sinh lop 10
Cau 1: Cho 1,9 gam hdn hgp mudi cacbonat va hidrocacbonat cuia kim loai kiém M tac dung hét voi dung
dich HCI (du), sinh ra 0,448 lit khi (¢ dktc). Kim loai M 1a :
A. Na. B. K. C. Rb. D. Li.
(Pé thi tuyén sinh Pai hoc khéi B nam 2008)
CAu 2: Hoa tan 16,8 gam hon hop gdm mudi cacbonat va muéi sunfit ciia cing mot kim loai kiém vao dung
dich HCI du, thu dugc 3,36 lit hon hop khi (dktc). Kim loai kiém la
A. Li. B. Na. C. K. D. Rb.
Cau 3: Lay 12 gam hdn hop 2 mudi sunfat ciia kim loai kiém X va kim loai kiém tho Y (M, <M,) tac
dung véi dung dich BaCl; du thu dugce 23,3 gam két tia. Kim loai X 1 ;
A. Li. B. K. C. Na. D. Cs.
Cau 4: X 1a kim loai thudc phan nhom chinh nhém II (hay nhém IIA). Cho 1,7 gam hdn hop gom kim loai
X va Zn tac dung voi lugng du dung dich HCI, sinh ra 0,672 lit khi H> (dktc). Mat khéc, khi cho 1,9 gam X
tac dung voi luong du dung dich HoSO4 loang, thi thé tich khi hidro sinh ra chua dén 1,12 lit (dktc). Kim
loai X la
A. Ba. B. Ca. C.Sr. D. Mg.
Cé’u 5: Cho 6,72 gam Fe vao dung dich chura 0,3 mol H2SO4 déc, nong (gia thiét SO2 1a san phém khur duy
nhat). Sau khi phan ung xdy ra hoan toan, thu dugc
A. 0,03 mol Fez(SO04)3 va 0,06 mol FeSO4.  B. 0,05 mol Fe2(SO4)3 va 0,02 mol Fe du.
C. 0,02 mol Fez(SO4)3 va 0,08 mol FeSO4. D. 0,12 mol FeSO..
(Dé thi tuyén sinh Dai hoc khéi B niam 2007)
Céau 6: Hoa tan hoan toan 0,04 mol hf)n hop X gdm Mg va Al trong dung dich H2SO4 dic ndng, thu duoc
0,05 mol mét san pham khr Y duy nhat. Cong thirc cua Y 1a
A. H.S. B.S. C. SOo. D. Ha.
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Bai tap danh cho hoc sinh lop 11 va 12
Cau 7: Tron dung dich chira a mol AICI3 vdi dung dich chira b mol NaOH. Pé thu duge két tia thi can c6 ti
1é
Aa:b=1:4 B.a:b<1:4. C.a:b=1:5. D.a:b>1:4.
(Pé thi tuyén sinh Pai hoc khéi A nam 2007)
Cau 8: Hoa tan hét m gam ZnSO4 vao nudc duge dung dich X. Cho 110 ml dung dich KOH 2M vao X, thu
duoc a gam két taa. Mat khac, néu cho 140 ml dung dich KOH 2M vao X thi ciling thu dugc a gam két tua.
Giatriciam la
A. 20,125. B. 12,375. C. 22,540. D. 17,710.
(Pé thi tuyén sinh Pai hoc khéi A nam 2009)
Cau 9: Cho hdn hop gém 1,2 mol Mg va x mol Zn vao dung dich chira 2 mol Cu?* va 1 mol Ag* dén khi cac
phan tng xay ra hoan toan, thu dugc mot dung dich chtra ba ion kim loai. Trong cac gia tri sau day, gia tri
nao cua x thoa man truong hop trén?
A. 15. B.1,8. C.2,0. D.1,2.
(Pé thi tuyén sinh Pai hoc khoi A nam 2009)

Cau 10: Cho a mol Mg va b mol Al vao dung dich c6 chita ¢ mol Cu(NO3)2 va d mol AgNOs. Thiét 1ap
muoi lién hé gilra a, b, ¢, d d€ cho sau phan ing thu dugc 2 kim loai.
d-3b 2c+d-3b 2c+d-3b
. <ac< . >—
2 2
C. d<3b<2c+d. D. d<2a+3b<2c+d.
(Thi thir dai hoc lan 3 — THPT Quynh Luu 1 — Nghé An, ndam hoc 2012 — 2013)

Cau 11: Cho a gam bot Al vao dung dich chira 0,1 mol AgGNOs; 0,15 mol Cu(NOs)2 va 0,2 mol Fe(NOs)s
thu dugc dung dich X va két tia Y. Hay lua chon gia tri cia a dé két tia 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<9gam. D.54gam<a< 9gam.

(Thi thir Pai hoc lan 4 — THPT chuyén Nguyén Hué — Ha Néi, nam hoc 2010 — 2011)

Cau 12: Hoa tan hét 46 gam hdn hop gom Ba va hai kim loai kiém X, Y thudc hai chu ki ké tiép vao nudc,
thu duogc dung dich Z va 11,2 lit khi (& dktc). Néu thém 0,18 mol Na>SO4 vao dung dich Z thi dung dich sau

phén tng van con du Ba(OH)z. Néu thém 0,21 mol Na2SOs vao dung dich Z thi dung dich sau phan tmg con
du NaSOg4. Hai kim loai kiém 1a :

A. Liva Na. B. Na va K. C. KvaRb. D. Rb vaCs.

CAu 13: Cho x mol hon hop kim loai Al va Fe (tylé mol 1: 1) tan hét trong dung dich chira y mol HNOs
(ty 1€ x : y =3 : 17). Sau khi kim loai tan hét thu duoc san pham khur Y duy nhat va dung dich Z chi chira
muoi nitrat. Cho dung dich AgNO3 dén du vao Z thu dugc m gam chat ran. Gié tri cia m la

A. 54y/17. B. 27y/17. C. 108y/17. D. 432y/17.

(Dé thi thir dai hoc lan 2 — THPT Chuyén Lé Quy Pén — Quang Tri nam 2013)

CQU 14*: Cho 6,48 gam hon hop Al va Mg tac dung vira dii v6i dung dich ChI'J.’a,O,87 mol HNO3 tao ra san
pham khir X duy nhat. Lam bay hoi dung dich sau phan ing thu dugc m gam muoi khan, m khong thé la gia
tri nao sau day ?

A. 46,935. B. 51,430. C. 56,592. D. 49,632.
Cé}u 15: Thdi khi CO2 vao dung (}jch chira 0,02 mol Ba(OH)2, thu dugc m gam két tha. Biét s mol CO2
bién thién trong khoang tir 0,005 dén 0,024. Gia tri ciam la :

A . 0<m<3,94, B. 0<m<0,985.

A B. a
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C. 0,985<m <3,94. D. 0,985<m <3,152.
Cau 16: Suc V it CO2 (dktc) vao 200 ml dung dich hdén hop KOH 0,5M va Ba(OH), 0,375M. Xac dinh gia
tri ciia V 1a dé thu dugc lugng két tua 16n nhat ?

A. 1,68 lit <V, <3,92 lit. B. 1,68 lit hoac 3,92 lit.

C. 1,68 lit<V_, <3,92 lit. D. 1,68 1it <V_, <3,92 Iit.

co, = co, =
Cau 17: Suc V lit CO; (dktc) vao dung dich hdn hop chira x mol NaOH va y mol Ba(OH). Dé két tua thu
duoc 1a cuc dai thi gid tri cia V 1a

A. V=22 4(x+y). B. 2,24y <V <22,4(0,5x +y).

C. V=22,4y. D. 2,24y <V <22 4(x+Yy).
Cau 18: Cho 17,15 gam hon hop X gdm Na, Ba vao nudc thu duge dung dich Y va 3,92 lit Ha (dktc). Cho
khi CO2 vao dung dich Y tinh thé tich CO; (dktc) can cho vao dung dich X d¢€ két tia thu dugc la 16n nhat.

AV =2241it. B. 2,24 lit <V < 4,48 it.

C.2,24lit <V <56 it. D. 3,36 lit <V < 56 lit.
Cau 19: Tién hanh nhiét phan hdn hop X gdm butan va heptan (ti 1¢ 1 : 2 vé sd mol) thi thu dugc hon hop Y
(Gia st chi xdy ra phan ung cracking ankan véi hi€u suat 100%). Xac dinh khoi luwong phan tir trung binh
ciaY (My)?

A. My =43, B.32<My <43, C.258<My<32. D.258<My <43,

(Thi thir Pai hoc lan 1 — THPT chuyén Nguyén Hué — Ha Ngi, nam hoc 2012 — 2013)

Cau 20: Hon hop khi X ¢ diéu kién tiéu chuan gom hai olefin. D¢ dot chay 7 thé tich X can 31 thé tich Oz
(dktc). Biét olefin chira nhi€u cacbon chiém khoang 40% — 50% thé tich hon hgp X. Cong thirc phan tir ciia
hai elefin la

A. CoHsva CsHe. B. CsHsva CsHs. C. CoHava CqHs. D. C4Hs va CsHo.

Cau 21: Hon hop M gdm ancol no, don chirc, mach hd X va hidrocacbon Y. D6t chay hoan toan mot luong
M can dung vira da 0,07 mol Oz, thu dugc 0,04 mol CO». Cong thirc phéan tir cua Y 1a

A. C3Hs. B. C2Hs. C. CHa. D. C4H10.
(Thi thir dai hoc lan 1 — THPT Chuyén — Pai hoc Vinh, ndam hoc 2012 — 2013)
Cau 22*: X 1a hdn hop gdm C2H, va Hz ¢6 d y =5. Pun X véi bot Ni mot thoi gian thu duge hon hop Y
HZ

co dy =9,375. Ly 0,16 mol Y cho di qua binh dung Br, du dé phan ung xay ra hoan toan thiy khdi
H,

lwong binh dyung Bry ting thém m gam. Két luén nao sau day la chinh x4c nhét?
A.m=1,26. B. m=0,76. C. m = 3,04. D.m=1,69.
Cau 23: C¢ hai thi nghiém sau:
Thi nghiém 1: Cho 6 gam ancol no, mach hd, don chtrc A tac dung véi m gam Na, thu dugc 0,075 gam
Ho.
Thi nghiém 2: Cho 6 gam ancol no, mach hg, don chuc A tac dung véi 2m gam Na, thu dugc khong téi
0,1 gam Ha. A ¢6 cong thtc la
A. CH3OH. B. CoHsOH. C. C3H;OH. D. C4HeOH.
(Thi thi dai hoc lan 2 — THPT chuyén Nguyé~n Hué — Ha Noi, nam hoc 2011 —2012)
CAu 24: Hon hop X gdm ancol don chire Y va ancol hai chirc Z ¢6 cung sd nguyén tir cacbon trong phan tu.
Cho m gam hon hop X phan tmg hét véi Na thu duoc 5,712 lit Ha (dktc). Mat khac, dot chay hoan toan m
gam hon hop X thu dugce 23,76 gam CO,. Phan tram khoi lugng cta Z trong hon hop X 1a
A. 91,51%. B. 14,42%. C. 72,94%. D. 85,58%.
Cau 25: Cho 8 gam ancol X don chirc qua CuO nung nong thu duoc 11,0 gam hén hop gdm ancol X,
andehit va H>O. Hi€u suat cua phan tng oxi hoa la:
A. 50%. B. 75%. C. 62,5%. D. 70%.
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(Dé thi thir Pai hoc lan 1 — THPT chuyén Hing Vieong — Phii Tho, ndam hoc 2010 — 2011)
Cau 26: Oxi hoa 6 gam ancol X bang oxi (Cu, t°) thu duoc 8,4 gam hdn hop chat 1ong Y. Cho hdn hop Y tac
dung vo1 AgNO3 du trong NHs, dun nong thu dugc to6i da bao nhi€u gam Ag ?

A. 16,2 gam. B. 32,4 gam. C. 64,8 gam. D. 54 gam.

(Dé thi thir Pai hoc lan 2 — THPT chuyén Hing Vieong — Phii Tho, nam hoc 2011 — 2012)
Cau 27: Hon hop G gom hai andehit X va Y, trong d6 Mx < My < 1,6Mx. Dot chay hon hop G thu dwoc
COz2 va H20 ¢6 so mol bang nhau. Cho 0,10 mol hon hop G vao dung dich AgNOs trong NHs thu duoc 0,25
mol Ag. Tong so Cac nguyén tir trong mot phan tar Y 1a :

A. 10. B.7. C.6. D.o.

(Dé thi tuyén sinh Cao diang ndam 2011)

Cau 28: Hép hop X gdm axit Y don chirc va axit Z hai chire (Y, Z c6 cung s6 nguyén tur cacbon). Chia X
thanh hai phan bang nhau. Cho phan mét tac dung hét v6i Na, sinh ra 4,48 lit khi Ha (6 dktc). D6t chay hoan
toan phan hai, sinh ra 26,4 gam CO2. Cong thirc cau tao thu gon va phan tram vé khoi luong cua Z trong hon
hop X lan lugt 1a

A. HOOC-CH,—COOH va 70,87%. B. HOOC-COOH va 60,00%.

C. HOOC-CH>—COOH va 54,88%. D. HOOC-COOH va 42,86%.

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

Cau 29: Este X no, don chirc, mach ho, khong c6 phan mg trang bac. Dt chay 0,1 mol X 10i cho san phém
chay hap thu hoan toan vao dung dich nudc voi trong c6 chira 0,22 mol Ca(OH)2 thi van thu duoc két tia.

Thuy phan X bang dung dich NaOH thu dugc 2 chit hitu co c6 s6 nguyén tir cacbon trong phan tir bang
nhau. Phan trim khéi lugng cta oxi trong X 14

A. 43,24%. B. 53,33%. C. 37,21%. D. 36,36%.
(Pé thi tuyén sinh Cao dang nam 2011)
Cau 30: Hop chat hiru co X tac dung duoc v6i dung dich NaOH dun néng va v6i dung dich AgNOs trong
NHs. Thé tich cua 3,7 gam hoi chat X bang thé tich cua 1,6 gam khi Oz (cung di€u kién vé nhiét dg va ap
suat). Khi dot chay hoan toan 1 gam X thi thé tich khi CO2 thu dugc vuot qué 0,7 lit (& dktc). Cong thirc cau
tao cua X la
A. CH3COOCHs. B. O=CH-CH,-CH:0H.
C. HOOC-CHO. D. HCOOC:Hs.
(Pé thi tuyén sinh Pai hoc khéi B nam 2009)
Cau 31: Hon hop M gdm axit cacboxylic X, ancol Y (déu don chuc, sé mol X gap hai lan sé mol ) va este
Z dugctaorate X vay. Cho mét Iuvgng M tac dung vira du véi dung dich chira 0,2 mol NaOH, tao ra 16,4
gam muoi va 8,05 gam ancol. Coéng thirc cia X va Y la

A. HCOOH va CHsOH. B. CH3COOH va CH30H.
C. HCOOH va C3H;OH. D. CH3COOH va C2HsOH.
(Dé thi tuyén sinh Pai hoc khoi B nam 201 0)

. n
Cau 32: bot chay hoan toan cac amin no, don chirc, mach ha, thu dugec CO2, H2O va No. Véoi T = % thi
n

H,0

T nam trong khoang nao sau day ?
A. 0,4<T<1. B. 0,5<T<l. C.0,5<T<1. D. 0,4<T<1.

Cau 33: Thily phan hét m gam tetrapeptit Ala-Ala-Ala-Ala (mach ho) thu dugc hdn hop gdm 28,48 gam
Ala, 32 gam Ala-Alava 27,72 gam Ala-Ala-Ala. Gia tri ciam la :
A. 90,6. B. 111,74, C. 81,54. D. 66,44.

(Dé thi tuyén sinh Pai hoc khoi A nam 2011)
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PHAN TiCH VA HUONG DAN GIAI

1A 2B 3A 4B 5A 6C 7D 8A 9D 10A
11D 12B 13A 14B 15C 16D 17D 18C 19D 20C
21C 22A 23D 24C 25B 26C 27B 28D 29D 30D
31B 32D 33C
Cau 1:

So d6 phan tng : (MHCO,, M,CO,) + HCl — MCI, + CO, T+ H,O )

Theo bao toan nguyén t6 C, ta co :

0,448 — 1,9
D \ico, m,co,) = Neo, = . =0,02 mol = Mwsco,, m,co,) = 0.02 =95 gam/mol

Vi M ico, < M(MHCO3,M2CO3) <My o, > M+ 61<95<2M+60=17,5<M <34 =|M la Na

Cau 2:

bat cong thuce mudi cacbonat va mudi sunfit cua kim loai kiém 12 M2CO3 va M2SOs.

Theo bao toan nguyén t6 C va S, ta co :

3,36

n =n =
(M,CO,,M,S0,) (SO,,CO,)
235 Moty 2 2 22’

Suyra: 2M+60< 112
%,_/

MNIZCO3 M(M,C03., M,503)

Cau 3:

M

M,S05

=0,15 mol = M,co,.m,50,) =

16,8

2

<2M+80=16<M<26=>M=23=>
—

e Néu chi c6 X2S0s, 4p dung bao toan nguyén td S, suy ra :

233

Ny so, = Mpaso, = 233

12

b

e Néu chi c6 YSOq, ap dung bao toan nguyén to S, suy ra :

233

vso, — Mpaso, = 233

n

=0,1 m01:>MY+96:£:120:>MY =24 gam/ mol.

b

M la Na

——=0,1 mol=2M_ +96:a:12O::>MX =12 gam/ mol.

Trén thuc té hdn hop chita ca R2S04 va MSOs, suy ra: 12 < Mix.v) <24 (%)

Vi M, <M, nénsuyra: MX<1\_/I(X,Y) <M, =>M, =7=|X1a Li

Cau 4:

Theo bao toan electron, ta co :
0,672
22,4

1,12

n(Zn, X) nH2

n,=n, <

b

— 0,03 mol = Mz x) =

=0,05 mol=M, > L9
0,05

b

1,7

0,03

=38 (2)

5 =112 gam/ mol.

=56,67=M, <56,67<M, (1)




Tu (1) va(2),suyra: M, =40= |X la Ca
Cau 5:
Qua trinh khr :
2H,SO, + 2 — SO, + SO, + 2HO
mol: 0,3 - 0,3 > 0,15
=0,3 mol (1)

Suyran

electron nhan (max)
Theo gia thiét :
6,72

Fe

<3n_=0,24<n <0,36 (2)

=0,12=2n, <n

electron nhudng electron nhudng

Tur (1) va (2) suy ra phan tng tao ra ca hai mudi Fe(IT) va Fe(III).
Dit s6 mol cia Fea(SO4)3 va FeSO4 1an luot la x va y, ta co :

nFelrongmu6i:2X+y:0’12 N X:0,03
=3x+y=0,15 y =0,06

S0,* trong mugi

Vay sau phan mg thu duoc |0,03 mol Fe,(SO,), va 0,06 mol FeSO,

Cau 6:

Theo gié thiét, suy ra: 2.0,04=0,08 <n <0,043=0,12 (D).

electron nhudng
r +6 2 2
Goi x 1a so electron ma S nhan vao d¢€ sinh ra san pham khur Y, ta c6 :

=x.n, =0,05x mol (2).

n A
electron nhan

Theo (1), (2) va bao toan electron, ta co :

+4
0,08<0,05x<0,12=1,6 <x<2,4=>x=2=|Y la SO,

Cau 7:
Néu ion AI®* phan mg v&i ion OH™ dé chuyén hét thanh két tua AI(OH)s, sau d6 tiép tuc bi ion nay hoa
tan hét thi sin phim thu duoc 1a [AI(OH),]". Suy ra dé phan ung tao thanh két tha thi

n - n 3+

OH <4hay Al >l: E>l
n .. n 4 b 4
Al OH

Cau 8:

Khi cho ZnSO4 phan tmg véi 0,22 mol KOH hoic 0,28 mol KOH déu thu dugc lugng két tia nhu nhau.
Chung t6 khi phan ng v6i 0,22 mol KOH thi ZnSO4 con du, khi phan tmg v6i 0,28 mol KOH thi ZnSOq
phan g hét tao ra Zn(OH)2, sau d6 két tia nay bi tan mot phan.

Suyra: 0,22<2n, ., <0,28=0,11<n, , <0,14=17,71<m, . <22,54

Can ctr vao dap an, suy ra: jm, .. =20,125

Cau 9:
Dung dich sau phan tmg chira 3 loai ion kim loai, d6 1a Mg?", Zn?*, Cu®*. Suy ra kim loai phan tmg hét,
muoi con du. Do dé :

<n

ne]ectron nhudng electron nhan

Cau 10:
Tinh khtr : Mg > Al; Tinh oxi hoa : Ag™ > Cu?*.

=2n,, +2n, <n_,+2n_, =n, <LL3=n, =1,2 mol
g Zn Ag Cu Zn Zn
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Sau phan tng thu dugc 2 kim loai nén do6 la Ag va Cu. Nhu vdy, sau phan ung Mg, Al, AgNOs da hét,
Cu(NOs)2 da hét hodc c6 thé con du.

>n =n ++2nCuz+22nMg+3nAl:>a£dJr2—§_3b @).

electron nhudng Ag

Suyra:n

eletron nhan
d c a b
d-3b

+3n, =>a>
g Al 2

(2).

Vi Cu?* da tham gia phan ung, suy ra : n,,. < 2n,,

d a b

Tu (l)va(2),suyra: d_23b<agd+2§_3b

Cau 11:

Thir tu tinh oxi héa ciia cac ion : Ag' >Fe* >Cu®" >Fe®. Thc 1a Al khir Ag* thanh Ag, khir Fe**
thanh Fe?*, khir Cu?* thanh Cu, rdi khir Fe?* thanh Fe.

Dé thu duoc 3 kim loai thi Al phan tGng hét, Fe?* chuyén mot phan hoic toan bo thanh Fe.

Suyra: n,.+n +2n <3nAISnAg++3n +2n

Fe3+ Cu2+ Fe3+ Cu2+

0.1 0,2 0,15 ? 0.1 0,2 0,15

:>0,2<nA1S%: 5,4 gam<m,, <9 gam

Cau 12:
oCidch 1 : Sir dung khodng giGi han két hop véi phirong trinh phdn iing
Goi ki hidu chung ciia hai kim loai kiém 12 M, khéi lugng mol 1a M.
Goi s6 mol trong 46 gam hén hop dau : n,, =a mol,n, =b mol.

Céc phuong trinh phan Ung :

2M + 2H,0 - 2MOH + H,T (1)
mol: a - a — 0,5

Ba + H,0 — BaOH), + H, T (2)
mol: b — b — b

Theo (1), (2) va gid thiét, taco : n, =0,5a+b=0,5 (¥)
Khi cho dung dich thu duoc tac dung véi dung dich NaSO4 xay ra phan ing :
Ba(OH), + Na,SO, — BaSO, + 2H,O 3)

Khi thém 0,18 mol Na2SOs, trong dung dich con du Ba(OH)2 nén b > 0,18.
Khi thém 0,21 mol Na2SOa, trong dung dich con du Na2SO4 nén b < 0,21.

Laico: aM+137b=46 (*¥)

46—M
137-2M
Véi 0,18<b<0,21=29,7 <M <33,34

Két hop (¥), (**)tacod: b=

Suy ra : Hai kim loai do 1a ([Na (M =23) va K (M =39)|.

Cach 2 : Si dung khodng gi6i han két hop véi bao toan electron
Goi ki hiéu chung cua hai kim loai kidém 1a M, khéi lugng mol 1a M .
Theo gia thiét va bao toan electron, suy ra :
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0,18<n, =n =n <0,21 0,18<n, <0,21

Ba BaSO, Na,SO,
2n, +n,=2n, =1 =410,58<n,, <0,64 =29, 7<M<33,34
137n, +m, =46 17,23 <m,, <21,34

Suy ra hai kim loai la |[Na (M =23) va K (M =39)

Hai kim logi khéng thé la Li va Na vi khoi lwong mol ciia ching déu nhé hon gid tri M. Hai kim logi
khong thé la K va Rb hodc Rb va Cs vi khoi heong mol ciia chiing déu lom hon gid tri M.
Cau 13:

Chon ny, =17 mol; n; ¢, =3 mol =n =305 g, =9 mol.

electron nhudng max

Dung dich sau phan tng giita Fe, Al v6i HNO3 ¢6 kha ning phan tng véi AgNOs tao két tua,

chiing t6 trong dung dich c6 mudi Fe?*. Suyra n__ . ahuomg <9 MOLNEN N <9 moL.
n ., 17
Dodd —H—— > —"=1,889 (1)
nelectron nhan
Taco:
+ - n .
2H" +NO;” +1le > NO, +H,0O H — 2 Thoa man (1)
nelectron nhéan
+ - n N
4H" +NO,” +3¢ - NO+2H,0 H ~1,333
nelectron nhin
10H" +2NO,” +8¢ - N,O+5H,0 Ny 1.25
neleclron nhan
12H" +2NO,” +10e - N, +6H,0 My _ 12
neleclron nhédn
10H" +NO,” +8e - NH," +3H,0 n.. 125
neleclron nhédn

Suy ra san pham khir 13 NO,.
Ap dung bao toan electron cho toan bd qua trinh, ta co :

30 pe) = EHW tn,.=n = (3x—0,5y) mol = n, = (3x—0,5y) mol.
X y ?
. , , 4
Vit e g 23 05y =0 moimm, =108.22Y 222 (gam).
y 17 17 17 17 17
Cau 14:
Theo gia thiét, suy ra :
n +
2.6’48=0,54<n1 on d;4<3.6’48:(),72:>0’87:1,208< H <0’87:1,611 (*)
24 e O’ 72 electron trao di O’ 54
Xét cac qua trinh khu sau :
2H" +NO, +1e > NO, +H,0 N,
nelectron nhéan
4H" +NO, +3e - NO+2H,0 n,. 1333
nelec[ron nhan ’
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10H" +2NO,” +8¢ - N,O+5H,0 Dy s

nelectron nhédn

12H" +2NO,” +10e - N, +6H,0 Ny o

nelectron nhan

10H" +NO;” +8e - NH," +3H,0 Dy )5

nelectron nhédn

Tir (*) va cac qua trinh khr, ta thiy c6 3 kha ning xay ra :
e San pham khir 1a NO, suy ra :

ng, =ln L= 0,87 =0,2175=n___ .. =0,87-0,2175=0,6525 mol
4 H NO;™ tao mudi [R——7
=>m_.= 6,48 +0,6525.62 =46,935 gam.
[N ——
m(Al.Mg) mNO37 tao mudi
e San pham khir 1a N2O, suy ra
ng ., zin .= 0.87 =0,087=>n___ . =0,87-0,087.2=0,696 mol
2 10 H 10 NO;™ tao mubi —_——
—m__ = 6,48 +0,696.62 = 49,632 gam.
—_
Mear, Mo mNO{ tao mudi
e San pham khir 1a NH4NOs, suy ra
N o :in .= 0.87 =0,087 mol=n___ ... =0,87-0,087.2=0,696 mol
4NUs3 10 H 10 NO;™ tao mudi nitrat kim loai

=>m__. =648+ 0,696.62 +0,087.80=56,592 gam.
[ — | —

M Al Mg)

mudi

mNO37 tao mudi nitrat kim loai mNH4N03
Vay m khong thé 1a |51,43

Cau 15:
Khi s6 mol CO; bién thién trong khoang (0,005; 0,024) va mol Ba(OH)2 12 0,02 mol thi lugng két tia 16n
nhat thu dugc 1a khi ng, =ng, .y =0,02 mol=my., . =0,02.197 =3,94 gam.
e Khi s6 mol CO2 12 0,005 mol thi n, ., =0, =0,005mol=m,  =0,985 gam.
e Khi s6 mol CO2 120,024 mol thi :
n =2n N, =0,016 mol:>mBaCO; =0,016.197 =3,152 gam.

BaCO, Ba(OH),
—
0,02 0,024

Viay [0,985<m <3,94

Cau 16:
Theo gia thiét, suy ra : N =0 on, = 0,075 mol; n_. =Ny +2nBa(OH)2 =0,25 mol.
0,5.0,2
0,375.0,2 A 0,375.0,2

Dé két tia thu duoc dat cuc dai thi n 2n_, = 0,075 mol.

CO,” taothanh B

Dé tinh thé tich CO, tham gia phan tmg, ta c6 thé sir dung cac cach sau :

Céch 1 : Tinh todan theo phwong trinh phan vng

Luong CO2 can dung nhé nhit khi phan tmg chi tao ra mudi trung hoa :
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CO, + 20H — CO,” + H,O ()
mol: 0,075 « 0,15 « 0,075
Theo (1) ta thiy Neo, =0,075 mol =V, =0,075.22,4 =1,68 lit.

Luong CO; can dung 16n nhét khi phan tng tao ra ca mudi trung hoa va mubi axit :

CO, + 20H" —» CO,” + H,0 (2)
mol: 0,075 « 0,15 <« 0,075
CO, + OH — HCO, 3)

mol:0,1 <« (0,25-0,15)=0,1
Theo (2), (3) ta thay Ney = 0,175 mol = VCO2 =0,175.22,4 =3,921it.

Vay dé thu duoc luong két tiia 16n nhat thi 1,68 it < V. <3,92 lit

co, =

Cach 2 : Sir dung bao toan nguyén t6 C va céng thirc gidi nhanh
e Néu OH™ du thi n_, =n =0,075 mol =V =0,075.22,4 =1,68 lit.

CO;*" tao thanh CO, (dktc)

e Néu OH™ phan tng hét thi str dung cong thirc da xay dung & phuong phép 8, ta co :

n__—n, =n = o, =0,175 mol =V, =0,175.22,4 =3,92 lit.

OH~ CO, CO,” tao thanh CO, (dktc)

0.25 ? 0,075

Vay dé két tia BaCOs cuc dai thi |1,68 1it<V__ <3,92 it

co, =

Céu 17:

Dé két tua thu duoc dat cuc dai thi n n_, =y mol.

>
CO,” tao thanh B

=ymol=V =22,4y (lit).

CO, (dkic)

e Néu OH™ du thi N, =N

CO;”" tao thanh

e Néu OH™ phan tng hét thi str dung cong thirc da xay dung & phuong phép 8, ta co :

n =n,, =(x+y)mol=V =22,4(x+y) lit.

—-n =n
OH~ Co, CO,” tao thanh CO, (dktc)
| S —

X+2y 92 y

Vay dé két tia BaCOj3 cuc dai thi |2,24y <V <22,4(x+y)

co, =

Céau 18:

Trong phan tig cia X véi H20, theo gia thiét va bao toan electron, ta c6 :

{23nNa +137n, =17,15 {nm =0.15_ {nNaOH =015 {nOH =0,35
n =0,1

-
ny, +2n,, =2n, =0,35 "~ |n, =0,1 Ba(OH), n_, =01
Dé két tia thu duoc datcucdaithin_,  >n_, =0,1 mol.
CO;™ tao thanh Ba
e Neéu OH™ du thi Ny = nCOf — 0,1 mol = VCOZ (ko) = 0,1.22,4=2,24 lit.

e Néu OH™ phan tmg hét thi sir dung cong thirc da xay dung & phuwong phap 8, ta c¢6 :

N ~Neo, = ncof two thanh = Ngo, = 0,25 mol = VCOZ (ko) = 0,25.22,4 =5,6 lit.
035 ? T
Vay dé két tua BaCOs cuc dai thi |2,24 lit <V, <5,6 lit

Cau 19:
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Chon n =1 mol; n =2 mol.
: C,H,, > T CgHy,

Theo bao toan khoi lwong, ta c6 : m, =m, =1.58 +2.100 =258 gam.

ety Meshyg
Crackinh hoan toan butanthin, . =2n_, =2 mol
san pham C,Hy,
san phdm = 2nC7H16 =4 mol

Crackinh hoan toan heptan thi :
= 4nC7H]6 =8 mol (¥)

san phim (max)

Suyra: 6<n, s10:>21i08sﬁy s%: 25,8 <My <43
, CH , C.H , CH
deng h(Yp (*) Xéy ra khl . C7H14 crackinh 57712 crackinh 3778 crackinh 4
CH, CH, CH,
2 mol
4 mol 6 mol 8 mol
Céau 20:
bt cong thirc phén tir trung binh cta hai olefinla C-H_-.
Phuong trinh phéan Gng :
3n 0= -
C;Hz; + 302 —— nCO, + nH,O (1)
lit: 7 - 2ln
2
Theo phuong trinh phan tng va gia thiét, ta c6 :

C,H,
C.H, (n>3)

o Néu CnHzn chiém 40% vé thé tich thi C2H4 chiém 60% vé thé tich, khi do :
n=2.60%+n40%=2,952=n=4,38 (1)

o Néu CnHzn chiém 50% vé thé tich thi C2H4 chiém 50% vé thé tich, khi do :
n=2.50%+n.50%=2,952=n=3,904 (2)

Trén thyc té phan tram vé thé tich ctia CnHan 12 40% — 50%, suy ra
3,904<n<4,383=n=4=C H, la CH,.

@=31:>H=2,952:>Xg6m{

Vay hon hop 2 olefin 13 C,H, va CH,

Céu 21:
bét chéy ancol no, don chirc, mach h¢d X va hidrocacbon Y, thu duogc :
n
% - 0,07 =1,75>1,5 (*). Suy ra'Y la ankan.
o, 0,04
Phuong trinh phan ung :
CH, O + 3’7“02 —% > nCO, + (n+1H,0 (1)
3m+1 ©
CH + 0, >mCO, + (m+1H 0 (2)

m~ " 2m+2 2



Theo (1),

Tir (¥) va (¥*), suy ra : O (2),

1'10
= =1,5<1,75 (**).

n
co,

1’102 3m+1

>1,75= >L75=>m<2=>m=1=Yla |CH,

co, 2m

Cau 22:

Theo bao toan khdi luong, ta co :

— — M 9,375.
m, =m, =>n,Mx=n,My=n = Oy VY 0,16.9,375.2 =0,3 mol
Mx 5.2

=n, —n, =0,3-0,16=0,14 mol.

I-le phén @ng

ny, 0, =0,3
. n, +nC2H2=0,3 . nH2=0,2
5.2

Trong hdn hop X ¢6 : < 2n,, +26n :
8 op G 2n, +26n,, =3

Ny 0,

e Néu xay ra phan tmg :
CH, + 2H, —%>» CH,

mol : 0,07 « 0,14

Suy ra hdn hop Y chira 0,03 mol C2H.. Khi cho Y qua dung dich Bry, chi ¢c6 C2H2 phan tng.

Khi d6 m m., = 0,03.26 =0,78 gam.

binh Br, ting
e Néu xay ra phan tmg :

C,H, + H, —~ CH,
mol:0,1 — 0,1 - 0,1

CH, + H, > CH,
mol: 0,04 « 0,04
Suy ra hén hop Y chira 0,06 mol C2Ha. Khi cho Y qua dung dich Brz, chi ¢6 C2Hs phan tng.
Khi d6 m n, =0,06.28=1,68 gam.

Vay trén thuc té 0,78 < My pe e < 1,08 gam =

binh Br, ting = n’1C

Céau 23:

Cung mot luong ancol phan tmg, nhung ¢ thi nghiém 2 (TN2) thu dugc nhiéu khi Hz hon, chimg t6 & thi

nghiém 1 (TN1) ancol con du, Na phan tng hét.

O TN2, lugng Na ding gip d6i & TN1, nhung lugng H» thu dugc ¢ thi nghiém 2 nhé hon 2 1dn lugng H,

& thi nghiém 1, chimg t6 TN2 Na du, ancol phan ting hét.
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Phuong trinh phéan g :
2ROH + 2Na — 2RONa + H,
TNI1 (mol): 0,075 «— 0,0375
TN2 (mol): <0,1 «— <0,05
6
0,075

O TN2 : n, <0,05 mol=n,,, <0, mol:>MROH>%:6O 2).

b

O TN : Ancol du, suy ra: n,., >0,075=>M,, < =80 gam/mol (1).



Tir (1) va (2), suy ra : Cong thirc ctia ancol 1a |C,H,OH| (M =74 gam/mol).

Cau 24:
Dit Y 1a ROH, Z 1a R’(OH); trong phan tir ciia Y, Z déu co nguyén tir n cacbon, va c¢6 sé mol lan luot 1a

X, Y.
Ban chit phan tmg cua Y, Z v6i Na :

—OH + Na —» —-COONa + %Hz
mol: x+2y - 0,5(x+2y)=0,225

Tach- n_,, =x+2y=0,45 0,225<x+y <0,45
' n(x+y)=0,54

x =0,09
y=0,18

:>1,2<n<2,4:>n:2:>{

—
N = nx +ny = 0,54

Vay Y la C2HsOH va Z la C2Ha(OH)2.

Phén trim khéi luong cia Z 13 : %m,, = 009 3’ 618'(6)21 <y 100%=[72,94%
,09.40+0,10.

Cau 25:
Bén chét phan tng : —?H—OH + Cul0 —gzo + H,0 + Cud (1

= H =0,1875 mol.

Taco: nancol phén @ng = 1’lCuO phén tng = 1’10 trong CuO phan tng 16
Mat khac, sau phan g ancol con du, suy ra :

el < 8 =42,66 = ancol la CH,OH (M =32).
et 10,1875

Hiéu suét phan tng H = %35'32.100% =

Céau 26:

>0,1875 mol=M

nancol ban diu

Ban chit phan tng : ~CH-OH + %oz —oet -C=0 + H,0 + Cul (D
8,4-6

ancol phdn ing = 21’102 phan ting =4 32

Tacd: n =0,15 mol.
Mit khac, sau phan irmg ancol con du, suy ra :

< 6 =40= ancol 1a CH,OH (M =32).

2

>0,15 mol=M

ancol

n

ancol ban diu
Phan ung trang guong cia HCHO :

0 +1 +4 0
HCHO + AgNO, + NH, + H,O —— (NH,),CO, + Ag + NH,NO,
Theo bao toan electron va bao toan nguyén t6 C, ta c6 :

=0,6 m01:>mAg =0,6.108=|64,8 gam

D, = gy = 4nCH30H phin dng

Cau 27:
D6t chay hdn hop hai andehit X, Y thu dugc s6 mol CO2 va s mol H20 bang nhau, chimg t6 ching déu
co 1 lién két m trong phan tr. Vay X, Y 1a cac andehit no, don chirc, mach hé.
Trong phan ung trang guong :
M, =44
Y la CH,CHO

n
&:0’25:2,5>2:>X1§1 HCHO:>3O<MY <1,6.30:48:{

Ny 0,1
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Tong sb6 nguyén tir trong phan tir Y 1a : 2C+4H+10 =

Cau 28:

Dit Y 1a RCOOH, Z 1a R’(COOH); trong phan tir ctia Y, Z déu c6 nguyén tir n cacbon, va c6 sé mol lan
luot 1a x, y.

Bén chat phan tmg cta Y, Z voi Na :

—-COOH + Na — —-COONa + %Hz
mol: x+2y - 0,5(x+2y)=0,2

.| Mcoon =X+2y=0,4 0,2<x+y<0,4
Taco: =
Neo, =nx+ny=0,6 n(x+y)=0,6

x=0,2

=15<n<3=>n=2=>
y=0,1

Vay Y 1a CHsCOOH va Z Ia [HOOC — COOH]

) ‘. . 0,1.90
Phan tram khoi lwvong cua Z 1a : %m,, = . .100% = -42,86‘7
e et 27019040260 =
Cau 29
Goi cong thirc phan tir cua este 1a ChH2nOo.

Ca(OH),

CO2 — HCO
__02ml CaCO3 \L + Ca( 3)2
HO

2

So d6 phan tng : CH, O, — %0
0,1 mol

Khi cho CO; vao 0,22 mol Ca(OH); van thu duoc CaCOs, ching to :

n
co,

=0,44 mol =n.n <0,44=n<4,4 ().

<2:>nCO <2n

2
nCa(OH)Z

Ca(OH), C,H,,0,
0,1
~ Khi thuy phan X thu dugc hai chat hitu co c6 sb nguyén tir cacbon bang nhau, nén sé C trong X phai la
sO chan (2).
X khong c6 phan ung trang guong nén X khong chira goc axit HCOO— (3)
Tir (1), 2), 3) suy ra n =4 => X la CH,COOC,H, = %m % .100% =

O trong X =

Céau 30:

Vi X tac dung duoc voi dung dich NaOH va dung dich AgNOs3 trong NHs, nén loai ngay dugc cac
phuong an A va B. CH3COOCHs3 khoéng c¢6 phan tmg trang guong, O=CH-CH2-CH20H khong c6 phan tng
vo1 dung dich NaOH. Dép an chi c6 thé 1a C hoac D.

L6 0,05 mol =M, = >/
2

=74 gam/mol (1)

Theo gia thiét, suy ra : n,=n, =
2

2

Nhung ca hai chat HOOC-CHO va HCOOC:Hs déu c6 khdi lugng mol 12 74.
Trong phan tng d6t chay X, ap dung bao toan nguyén té C va gia thiét, ta co :
0,7 1 C > 0,7

75272 Cx > 554 = Cx > 2,3 X 12 HCOOC,H,

n,C, = N >

Cau 31:

X : RCOOH: 2x (mol)
Soddphantmg: {Y:R'OH: x (mol) ~—1:02md , RCOONa + R'OH + H,0
— —
Z:RCOOR": y (mol) (2x+y) mol (x+y) mol

Theo bao toan gbc R va nguyén td Na, ta cd : 2x+y = N coona = Nywon = 052 mol
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=M _164 =82 gam/mol = R =15 (CH,-) = RCOOH Ila |CH,COOH

RCOONa 0
9

Theo bao toan géc R', ta co : N,y =N +n =x+y<2x+y=0,2 mol

~ "'R'OH ban dau RCOOR'

8,05

= MR'OH >

=40,25=R'OH la | C,H,OH

b

Céu 32:
Cong thure trung binh ctia amin no, don chirc, mach ho c6 dang CHH23+3N (r_l >1)

Ap dung bao toan nguyén té C va H, ta c :

n.. =nn _ _
(e[0) C-H- N
oo N, 2n |n—>1=>T—>04
(2n+3).n =T= =——33_ —10,4<T<1
n _ TTGH N nH20 2n+3 no>o=>T-o1
H,0 —
2 2
Cau 33:
Theo bao toan khdi lugng, ta co :
mAla—Ala—Ala—Ala + I‘nHZO = l’nAla + mAla—Ala + mAla—Ala—A]a = 88’2 = mAla—Ala—Ala—Ala < 88’2

Vay phuong an ding chi c¢6 thé 1a C hoic D.

e Néula C ding thi n, = 88228154 _ ) 37 mol.
o Néu 1 D dng thi n,, = w —1,208 mol.

Vay nhiéu kha ning phuong an C dang do sé mol H20 “dep”.
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