LU V5 D3 — Hanh phiic khong & dau xa ma & chinh sy vun dip tirng ngay ciia chiing ta cho né
SO VINH PHUC 2020 — 2021
Cau 1 (1,0 diém). Viét phan tng xay ra (néu c6) trong céac thi nghiém sau:
— Thi nghiém 1: Cho Ba vao dung dich CuSOsa.
— Thi nghiém 2: Cho Na du vao dung dich rugu etylic.
— Thi nghiém 3: Suc CO» dén du vao dung dich nuéc voi trong.
— Thi nghiém 4: Cho AgNOs dén du vao dung dich FeCl,.
Hwéng din
— Thi nghiém 1:
Ba + 2H,0 — Ba(OH), + H, T
Ba(OH), + CuSO, — BaSO, ¥ + Cu(OH), ¥
tring xanh
— Thi nghiém 2:
2C,H;OH + 2Na — 2C,H;ONa + H, T
2H,0 +2Na — 2NaOH + H, T
— Thi nghiém 3:
CO, + Ca(OH), — CaCO, { + H,0
CO, + CaCO; + H,0 — Ca(HCO,),
— Thi nghiém 4:
FeCl, + 3AgNO, — Fe(NO;); + 2AgCI{ + Agd
Ban chit 1a cac phuong trinh ion:
Cl™ + Ag" - AgCl{
Fe’* + Ag"™ > Fe*™ + Ag
Céu 2 (1,0 diém). Trinh bay phuong phap hoa hoc dé:
1. Phan biét cac khi riéng biét: sunfuro, metan va cacbonic.
2. Tach 14y metan tir hdn hop vdi etilen.
Viét phuong trinh hoa hoc ciia cac phan tmg da xay ra.
Huwéng din
1.
— Suc cac khi vao nudc brom:
+ Khi lam nhat mau nuédc brom 1a khi sunfuro:
SO, + Br, + H,0 — 2HBr + H,SO,
+ Cac khi con lai khong c6 hién tuong xay ra: CHa, COa.
— Suc céc khi CH4, CO; vao dung dich nudc voi trong:
+ Khi 1am duc nudc voi trong 1a CO»:
CO, + Ca(OH), — CaCO, { + H,0
-—
tring
+ Khi khong x4y ra hi¢n tugng la CHa.
2.
— Dan hén hop di qua dung dich brom du, khi d6 etilen s& bj hap thu:
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H,C=CH, + Br, ——  H,C—CH,
b i
— Thu khi thoat ra s€ thu dugc metan.
Cau 3 (1,0 diém). C6 6 lo dung dich duoc danh sé ngiu nhién tir 1 dén 6. Cac dung dich déu khéng mau va
déu chira mot chat tan trong sb cac chat sau: BaCly, H2SO4, NaOH, MgCl>, NaxCO3, HCI. Nguoi ta tién hanh
cac thi nghiém va thu duoc két qua nhu sau:
— Thi nghiém 1: Dung dich 2 cho két tua khi tac dung v&i cac dung dich 3 va 4.
— Thi nghiém 2: Dung dich 6 cho két tua khi tac dung véi cac dung dich 1 va 4.
— Thi nghiém 3: Dung dich 4 cho khi bay 1én khi tac dung véi cac dung dich 3 va 5.
Hay lap luan dé xac dinh cac chit trong mdi lo dung dich trén va viét cac phuong trinh phan trng hoa hoc
da xdy ra.
Huwéng din
— Dung dich 4 cho khi bay 1én khi tac dung voi cac dung dich 3 va 5 = Dung dich 4 1a Na;COs3; dung dich 3 :
H>SOy4, dung dich 5 : HCI hodc dung dich 3 : HCI, dung dich 5 : H>SO4
Na,CO, + 2HCl — 2NaCl + CO, T + H,0
Na,CO; + H,SO, — Na,SO, + CO, e H,0
— Dung dich HCI khong tao két tia voi bat ky chat nao trong cac dung dich trén = Dung dich 5 : HCI ; dung
dich 3 : H>SOas.
— Dung dich 2 cho két tua khi tac dung véi cac dung dich 3 (H2SO4) va 4 (Na;CO3) = Dung dich 2: BaCl,
BaCl, + H,S0, — BaSO, { + 2HCI
BaCl, + Na,CO; — BaCO; { + 2NaCl
— Dung dich 6 cho két tia khi tac dung véi cac dung dich 1 va 4 (Na,COs3) = Dung dich 6 : MgCl,, dung dich
1 : NaOH:
MgCl, + 2NaOH — Mg(OH), ¥ + 2NaCl
MgCl, + Na,CO, — MgCO, { + 2NaCl
Cau 4 (1,0 diém). Chon cac chit (X), (Y), (Z), (T) thoa man va hoan thanh cac phan tng sau:
(1): Oxit (X) + HCl ——> hai mudi + oxit.
(2): Kim loai (Y) + mudi —> hai mudi.
(3): Bazo (Z) + O + oxit ——> bazo.
(4): Mudi (T) —"—> mui + hai oxit.
Biét rang: Mx + My =296 ; Mz + Mr = 190.
Hwéng din
X :Fe304;Y :Cu;Z:Fe(OH); T : KHCOs.
Cac phuong trinh hoa hoc:
(1) Fe,O, + 8HCl — FeCl, + 2FeCl; + 4H,0
(2) Cu + 2Fe(NO3); = Cu(NO;), + 2Fe(NO;),
(3) 4Fe(OH), + O, + 2H,0 — 4Fe(OH),

0
(4) KHCO, —— K,CO, + CO, + H,0
Cau 5 (1,0 diém).
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1. Cho a mol K tac dung hoan toan v&i 200 mL dung dich H2SO4 2M. Két thuc phéan tng, thu dugc dung
dich X. Dung dich X hoa tan vira hét 10,2 gam ALOs. Tinh a.

2. Dung khi Ha du 6 nhiét d6 cao dé khir hoan toan 2,4 gam hdn hop CuO va Fe,Oy c6 s6 mol bang nhau,
thu dugc hon hgp hai kim loai. Cho hdn hgp kim loai ndy vao dung dich HCI du, thu duoc 0,448 lit H> (dktc).
Tim FexOy.

Huwéng din
1.
Ny g0, =0,2.2=0,4 mol

10,2
NaL,0, = 102 =
Truong hop 1: X c6 HoSO4

K tac dung voi dung dich H>SOg4:
2K + H,S50, - K,S0, + H, T (1)
Dung dich X gom: K2SO4, H2SO; du.
AL, O, + 3H,S0, — Al,(SO,), + 3H,0 (2)

0,1 mol

n a
20 0B 50y s0, = 7K+ 30 a0, = 0,4=2+3.0,1=2a=0,2 mol

Truong hop 2: X ¢6 KOH
K tac dung voi dung dich H2SOu:
2K + H,S0, — K,S0, + H, T (1)’
2K +2H,0 — 2KOH + H, T (2)'
Dung dich X gom: K2SO4, KOH.
AL, O, + 2KOH — 2KAIO, + H,0 (3)'

— 2 s non =20 410, = Ngon =2.0,1=0,2 mol

— By ny =2y g0, +Ngon =2 =2.0,4+0,2=1mol

2.
H> khir hon hop oxit kim loai:
0
CuO + H, —— Cu + H,0 (1)

0
Fe O, + yH, —— xFe + yH,0 (2)
Hdn hop kim loai gdm: Cu, Fe.
Trong hon hop kim loai, chi c6 Fe tac dung véi dung dich HCI:
Fe + 2HCl — FeCl, + H, T (3)

Ny = w =0,02 mol
B2 7904
Theo (3)

= =
——— N, =Ny, =N, 0,02 mol

Dit s6 mol cac chat trong hdn hop ban dau: CuO (a mol); FexOy (a mol).

BTNT Fe
— I XN o, = g, = ax =0,02 (1)
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Me,o + Mg, 0, = 2,4=80a+(56x+16y).a=2,4 (I)

Xx=2

y=3

1D N 80a+(56x +16y).a _ 2,4
(I ax 0,02
= Cong thirc ciia oxit sat 1a FeyOs.

Céu 6 (1,0 diém). Hon hop X gdbm Mg va oxit M2On (M 14 kim loai dg sau Mg trong diy hoat dong ctia kim

loai, n c6 gia tri nguyén duong). Hoa tan hoan toan 26,25 gam X vao 4,2 lit dung dich HCI1 0,5M, thu duoc

dung dich Y ¢6 chira cac chit tan c6 ndng d6 bang nhau. Tim kim loai M.

:>80+56X+16y=120x:>64x—16y:80:>{

Huwéng din
nye =4,2.0,5=2,1 (mol)
Céc phuong trinh hoa hoc:

Mg +2HCl — MgCl, + H, T (1)
M,0, + 2nHCl — 2MCl, + nH,0 (2)
X tan hét = X hét va HCl c6 thé du.
Dung dich Y gom: MgCla, MCl, va HCI du.
Dit sb mol cac chit trong X: Mg (a mol); M2O,, (b mol).
My, + My o =My = 24a+(2M +16n).b =26,25 (1)

So dd phan tmg:
MgCl
Mg gl
[ a mol
a mol
+ HCl —» { MCl, ++H, T+ H,0
M2On —_— — —
- 2,1 mol 2b mol
b mol

Trieong hop 1: Dung dich Y gdm céc chét tan c6 cung ndong d6 mol.

Céc chét tan ciing nong do mol

Myigel, = Mvcr, = DHel (dy = 3= 2b =nyq gy

BINT CI
— =2. . =2,1=2. .
Ny =2 Nyiect, + M0y Ny (ay 2, 1=2.a+na+a

=na+3a=2,1(I)

Thay2b=avao ) 244+ (2M + 16n).% =26,25= Ma +24a +8na = 26,25 (III)

=3
(I1I) - Ma +24a+8na _ 26,25 N M+24+8n 125> M=4.5n+13.5= n
(IT) na+3a 2,1 n+3 M =27 (Al)
Trwong hop 2: Dung dich Y gdém céc chit tan c6 cung ndng d6 phan tram.

BINT CI
Ny =2 Nyecr, T 00y T Nyey (duy = 2,1=2.a+n.2b+nyq 4y

= Nyq gy = (2:1—-2a—2nb) (mol)

Céc chét tan ¢6 cing nong do phan tram

> Moy, = Myier, = Mye dw
_ {mMng =My {9521 = (M +35,5n).2b = 2Mb = 95a—71nb (II)’

=
My, = Mpar @ 958 =36,5.(2,1-2a—2nb) = 168 +73nb=76,65 (III)’

The I 20 M 5244 +(95a —71nb)+16nb = 26,25 = 119a — 55nb = 26,25 (IV)'
4
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— . V) 55 ~0,342 mol ; nb ~ 0,263 mol

~95.0,342-71.0,263

— Mb . —6,9085
Mb _ 69085 _ N\~ 26,2680 = Vo nghiém
nb 0,263
Vay M 1a AL

Cau 7 (1,0 diém). Lay 112,68 gam hon hop X gom Fe;O4 va Al nung trong moi truong khong co khong khi.
Sau khi phan tig xay ra hoan toan thu dugc hdn hop Y. Chia Y 1am hai phan khéng bang nhau:
— Phén 1: cho tac dung v&i dung dich NaOH du thu duogc 1,008 lit Hy (dktc).
— Phan 2: cho tac dung v6i dung dich HCI du thu duoc 21,168 lit khi Ha (dktc).
Tinh phan tram khdi luong cac chét trong hdn hop X, biét cac phan tmg déu xay ra hoan toan.
Hwéng din
Xét phan ung nhiét nhom:
8Al + 3Fe;0, t—0> 4Al,05 + 9Fe (1)
Phén 1 tac dung véi NaOH du thu duoc khi H, = Y chita Al du =Y gom: ALO3, Fe va Al du
Al,O; + 2NaOH — 2NaAlO, + H,0 2)

2Al + 2NaOH + 2H,0 — 2NaAlO, + 3H, T (3)
Phén 2 tac dung véi dung dich HCI du:
AL, O, + 6HCI — 2AICl, + 3H,0 (4)

Fe +2HCI— FeCl, + H,T (5
2Al + 6HCl — 2AICL; + 3H, T (6)

Xét phan 1:
ny = LO08 _ 0,045 mol
2 22,
Theo (3) 3y (phan 1) 3ny (phén 1)

Theo (1) -
>3, = . . A = . N —
? nA1203 4 NFe = Dat nA1203 (phan 1) 4a mol ; Nge (phan 1) 9a mol

Xét phan 2:
M 2 =My ~M i, = 112,68 (912a+0,81) = (111,87—912a) gam

= Mphan2 _ (111,87-912a)
My (9122+0,81)

Theo (5), (6) _ —9a+3.0.032

21,168 (111,87-912a)
22,4 (912a+0,81)
a=0,03 mol = Thoa man

Ll =-0,0173 mol <0 = Loai

Ny (phan 2) = KNH (phan 1) = (9a+0,045)



LU V5 D3 — Hanh phiic khong & dau xa ma & chinh sy vun dip tirng ngay ciia chiing ta cho né

Phén 1 gdm: Al,O;3 (0,12 mol); Fe (0,27 mol); Al du (0,03 mol).

BTINT Fe 0,27
—_ 3. A . = A s A 5 ==
3 nFe3O4 (phan 1 ctia X) N, (phan 1) nFe3O4 (phan 1 cta X) 3 0’09 mol

BINT Al
> Na| (phan 1 cita X) = 21 A1,05 (phan 1) T DAl (phan 1) = 2-0:12+0,03=0,27 mol

M jhan 1 cia X = MAI (phan 1 ciia X) + MFe;0, (phin 1 ctia X) = 27-0,27+232.0,09 = 28,17 gam
Phan tram khéi luong cac cht trong X:
27.0,27

28,17

= YoM, =100%—25,88% =74,12%

Céu 8 (1,0 diém). Cho tir tir dén du dung dich y
Ba(OH); vao dung dich chira m gam hon hop
A}z(SO4)3 va AlCls. Su phu thudc cua khoi lugng
ké:[ taa ~(y ggm) V?O s0 mol Ba(OH): (x mol) duogc
bi¢u dién bang do thi bén.
Tinh m.

%m ,, = .100% = 25,88%

17 piiiig,

Huwéng din
Céch,l:
bat s6 mol Alx(SO4); : amol ; AICI3 : b mol
Thtr tuy cac phan ung hoéa hoc:
AlL,(SO,); + 3Ba(OH), — 2AI(OH), { + 3BaSO, {
2AICl; + 3Ba(OH), — 2AI(OH), 4 + 3BaCl,
2A1(OH); + Ba(OH), — Ba(AlO,), + 4H,0
bat AlAj 1a cong thire chung cho Alx(SO4); va AlCl;
Bio todn Al s, = 2041 (s0,); + Malcl, = Dala, = (22+b) mol
Thtr tuy cac phuong trinh hoa hoc:
2A1A; + 3Ba(OH), — 2AI(OH);{ + 3BaA, (1)
2A1(OH); + Ba(OH), — Ba(AlO,), + 4H,0 (2)
Xét tai 0,16 mol Ba(OH); :
Xayraca(l), (2):
2AlA; + 3Ba(OH), — 2AI(OH), L+ 3BaA, ()
{2AI(OH)3 + Ba(OH), — Ba(AlO,), + 4H,0 (2)
Hoac:
2AlA; + 4Ba(OH), — Ba(AlO,), + 3BaA, + 4H,O (1)
Két tua thu duge chi c6 BaSOq4
— 200, om, =204, = 0,16=2.(2a+b) (I)
Xét tai 17,1 gam két taa:
Chi xay ra phan ung sau:
Al,(SO,); + 3Ba(OH), — 2AI(OH); | + 3BaSO, |

a—> 2a 3a mol
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M5 o), + Mpaso, =17.1=>78.2a+233.3a=17,1 (II)

Thop -, 5 — 0,02 mol ; b = 0,04 mol
Cach 2:
bit : Al(SO4)3 (a mol); AICI3 (b mol).
Cac phuong trinh ion:
Ba’* + SO — BaSO, ! 1)’
A"+ 30H — AI(OH), 4 2)'
Al(OH); + OH — AIO, + 2H,0 (3)'
Xét tai 17,1 gam Kkét ta:
Xay ra cac phan tng (1)’ va (2)’: két tia BaSO; cuc dai, AI(OH); chua cuc dai.
Ba** + SO; — BaSO, 1
3a «—3a—> 3a mol

= Ng,0H), = 3a mol = N = 6a mol

A+ 30H > Al(OH), N )"
6a — 2a mol

M g o), T Mpaso, =17.1=78.2a+233.3a=17,1=a=0,02 mol

Xét tai 0,16 mol Ba(OH);:
Két tua bit diu khong d6i = Al(OH); tan vira hét = (2)’, (3)’ xay ra vira diL.

M—mm, =4 5, =0,16.2=4.(2.0,02+b)= b=0,04 mol

Cau 9 (1,0 diém). Trong mot binh kin chtra hén hop X gdm hidrocacbon A mach hé (1a chét khi ¢ diéu kién
thuong) va 0,12 mol Oy, bat tia lra dién dé d6t chay hdn hop X. Toan bd san pham chay sau phan tng cho
qua 7,0 lit dung dich Ca(OH), 0,01M thi thu dugc 6 gam két tna va c6 0,448 lit khi duy nhat thoat ra khoi
binh (dktc). Biét cac phan Gmg xay ra hoan toan, nudc bi ngung tu khi cho qua dung dich. Tim cong thic
phan tir ctia chét A.

Huwéng din

Neaom), = 0,07 mol, neyeq, =% =0,06 mol

Dit cong thic ciia A 1a CxHy (v : chin, y <2x +2). Athé khi = x <4

Phuong trinh phan tmg d6t chay X :

0
C H, +(x +%)o2 — 5xCO, +%H20 (1)

San pham chay gdm CO,, H>O va O, du hodc X du. Cho san pham chay vao dung dich Ca(OH), thi CO; va
H>0 bi hap thy = khi duy nhat thoat ra 1a O, du hodc A du
Truwong hop 1 : A hét va O, du
0,448

—=0,02mol
22,4

Khi thoat ra khoi binh Ia O, = ng_ g, =
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=g, o =0,12-0,02 =0,1mol

Néu Ca(OH), du :
Phuong trinh phan ung :
CO, +Ca(OH), — CaCO; { +H,0

_— = =
Nco, =Neyco, = Neo, = 0,06mol

theo () mo,(pi) _ feo, — 0,1 _0,06 =y _8x — Xt x=3y=8= C;Hqg
x+2  * x4l X 3
4 4
Néu Ca(OH); hét :
So d6 phan tmg :
CO, +Ca(OH), — CaCO, { +Ca(HCO;), + H,0
0,07 mol 0,06 mol

BINT Ca
- = + = = +
Neaon), = Ncaco; T NeaHCO;), 0,07=0,06 NeaHCO,),

—E 000, =Neyco, + 2N eymco,), = Mo, =0,06+2.0,01=0,08 mol
_{X =2
=

<4 2772

theo (1) )nOZ pu — nCOZ = 091 20908 :>X:y_ {;fChén 3 y:2

y X y X X =4

X+ X+

4 4 {y _4 = C,H,

Trwong hop 2 : Néu X du thi Oz hét, ta vAn c6 2 trudng hop ciia sé mol CO; nhu trén:

Néu Ca(OH), du thi s6 mol CO; 14 0,06 mol. Theo (1) ta cé :
Do,  Nco, 0,12 0,06
= j— =
x+2 X x4 X
4 4
=>x=1=2y=4=X:CH,

:>y:4xﬂ)4x£2x+2:>xél

Néu Ca(OH), phan tmg vira du thi sé mol CO; 14 0,08 mol. Theo (1) ta c6 :

x=1 i
= CH, (loa1)
y=2
Xx=2
= C,H,
nCO2 _ n02 :>0,08_ 0,12 :}y—ZX x<4 y:4
X y X y x=3
x+4 x+4 {y:6:>C3H6
x=4
{ = C,Hg
L ly=8

Vay co té)ng 7 cong thire phan tur cua A : CoHz, C4Hs, C3Hs, CHy4, CoHa, C3Hs, C4Hg

Céu 10 (1,0 diém). Hon hop E gdm axit no, don chtrc X, axit da chirc Y (phan tir ¢6 3 lién két r, mach khong

phan nhanh) déu mach ho va este Z (chi chtra nhém chirc este) tao bai ancol da chire T v6i X va Y. D6t chay

hoan toan 14,93 gam E can dung vira du 0,3825 mol O,. Mit khéc, 14,93 gam E phan tmg t6i da véi 260 ml
8
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dung dich NaOH 1M thu duoc m gam ancol T. D6t chay hoan toan m gam ancol T, thu dugc 1,98 gam CO;
va 1,08 gam H>O. X4ac dinh cong thirc ciu tao cia X, Y, Z.

Hwéng din

— Axit Y ¢6 mach cacbon khong phan nhanh = Y tbi da 2 chtrc.

Y da chirc = Y t6i thiéu 2 chiic.

Két hop cac diéu trén = Axit Y hai chue.

— X¢ét giai doan dot chay T:

T: CnH2n+ZOZ (z < Il)
Ny,0 > Nco, = Np =Ny o —Neo, =0,06-0,045=0,015 mol

BINTC e —n Nco, 0,045
% . = = = =
CyHopn 420, CO,

= =3=T:C;H0, (z<3)
nCnH2n+201 0’015

T:dachicz>2) | 2=2=T:C3Hg0,
z=3= T :C3H 0,

— Este Z tao T véi axit X don chure va axit Y hai chitc = T phai 3 chure va Z phai mach vong = T 1a C3HgOs.
Cong thirc cu tao cua T:

H,C—CH—CH,

OH OH OH

— X¢ét giai doan E tac dung vdi dung dich NaOH:
Nyon = 0,26.1=0,26 mol
E tac dung v6i NaOH chinh 1a nhom chtrc axit (COOH) va nhém chuc este (—COO-) tac dung vdi NaOH
theo so d6 sau:

—CQOH + NaOH — —COONa + H,0

axit mudi
—COO - + NaOH —» —COONa + —OH
este mudi anco;

= N_coon +N_coo- = NNaon = N_coon * N-_coo- = 0,26 mol

— X¢ét giai doan dot chay E:
So dd phan tmg:
C,H
0 + 0, —CO,+H,0
—_— —— — —
0,52 mol 0,3825 mol a mol b mol
-
14,93 gam E

Me g + My (g + Mo () = Mg = 12a+2b+16.0,52 =14,93 (1)

—PC g, + 2.0, =20cg, +Nyy o = 0,52+2.0,3825=2a+b (II)

9
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T6hop 0D, 4 — 0,505 mol ; b=0,275 mol
Cong thire tong quét ctia hop chat hiru co chira C, H, O: CoHon+2 - 20, (k=1 + v):
C,H,.., .0, —25nCO, + (n+1-k)H,0
ng — nng (n+1-k).ng mol
= Ngo, ~Ny,p =N0g — (n+1-k)ng = N, ~Ny,0 = (k—=1).ng
= (kx —D.nyg +(ky —=D.ny +(k, =1).n, = Neo, —Ny o
= (1-1).ny +(3-1).ny +(5-1).0,015=0,505-0,275 = ny = 0,085 mol

ny +2.ny +3.n, =ny,og = nx +2.0,085+3.0,015=0,26 => ny =0,045 mol

—E 0y Cx +0y.Cy +1,.Cy =ngo, =0,045.C5 +0,085.Cy +0,015.(C +Cy +3)=0,505

Cy =4= Y : HOOC - C,H, - COOH
Cy =1= X : HCOOH

= 0,06Cy +0,1Cy =0,46 = 3Cy +5C, =23 ny =3(Cy >4) ){

— Cong thirc cu tao cac chit trong E:
Cong thic cu tao cua X:

O
/4
H—C"
\
O—H
Cong thirc ciu tao cua Y:
HOOC CH——CH——-COOH
Céc cong thirc cu tao cua Z:
O

// O\\C—O CH

H,C—0—=C _— 2
AN HC

H H
_0 HC—O0—C7
~__ z
HC O C\CH HO \
|(|;H \ H

H,C—0—=C oFCT O CH

\\
O
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