[DE THI 10 CHUYEN BAC GIANG 2019]

Cau 1: (4,0 diém)

1. Hon hop X gom Al,03, MgO, Fes04 va CuO. Cho khi CO du di quan X dun noéng, thu
duoc chat rin Y. Cho Y tac dung véi dung dich NaOH (duv), thu dwgc dung dich Z va
chat ran T. Cho tir tir dung dich HC1 dén du vao dung dich Z. Hoa tan chét rin T vao
lugng du dung dich HNOj3 lodng, tao ra khi NO (san pham khir duy nhat). Viét phuong
trinh hda hoc cua cac phan ing xay ra.

Huéng dan
AL O
23 ALO, NaAlO,
MgO .o < +NaOH ddZ du
X Fe O ——Ran Mg0 —— NaOH
ce3o ) Fe,Cu Rin T—2% 5T NO
u u

FesOs + 4CO —2— 3Fe + 4CO21

CuO + CO —* 5 Cu + CO,1

Al,O3 + 2NaOH — 2NaAlO; + H,0

NaAlO; + HCI + H20 — NaCl + AI(OH)3|
Al(OH)3 + 3HC1 — AICl3 + 3H.0

NaOH + HCl — NaCl + H20

MgO + 2HNO3 — Mg(NO3)2 + H20

Fe + 4HNO3; — Fe(NOs3)z + NOT + H20

3Cu + 8HNO3 — 3Cu(NOs3)2 + 2NO1 + 4H0

2. Viét phuong trinh hoa hoc thyc hién diy chuyén héa sau:

A" :;’ -‘ = ’B (E
W« - ;o:$ Nc L H

Biét E 1a ruou etylic, G va H 1a polime.

Hudéng dan ,

-Ela: C;HsOH ; G va H : cao su hoac chat déo hoac polisaccarit.
(1) AlCs+ 12H20 — 4AI(OH)3 + 3CH4

(2) 2CH,—2%< __>CH=CH+3H,

(3) CH=CH + Hx0 %)CHsCHO

(4)  CHsCHO + Hz —— CH3;CH20H

(5) CH=CH + H> % CH2=CH:

(6) CH2=CH: + H20 %}CH3CH20H

(7) CHsCH:0H %CH2=CH2 + H20
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(8)  nCH2=CH; —=—-(CH2-CH)n- (PE: polietylen)
9) 2C2HsOH A1203 ——22 5 CH>=CH-CH=CH: + 2H20 + H2?
(10) nCHZ:CH-CH:CHz -(CH2-CH=CH-CH2)s- (Cao su Buna)

Cau 2: (4,0 diém)

xtp

1. Este X ¢6 cong thirc phan tor CeH1206. Thuy phéan hoan toan X bang dung dich NaOH,
thu dugc ba chét hiru co Y, Z, T. Biét Y 1a ruou hai chuc. ‘Nung nong Z v6i hon hop ran
gom NaOH va CaO, thu duoc CHa. Xac dinh cong thic ciu tao cia X va viét phuong
trinh hoa hoc cua cac phan ung xay ra.

Huéng dan
Z pu NaOH, CaO tao ra CH4 nén Z 1a : CH3COONa
) CH3COONa + NaOH —X-—CHs + Na,COs

Y la ruou hai chire no nén Y ¢6 thé 1a C2H4(OH)2; CsHe(OH)2. Nhung thuy phan ra hai
muoi Z va T nén Y 1a C3He(OH)2 — Y: HCOOC3HsOOCCH3
HCOOC3HsOOCCH3s + 2NaOH — HCOONa + CH3COONa + C3Hg(OH).

2. Dan tir tir khi CO2 vao dung dich chira dong thoi Ba(OH)2 va KAIO,. Su phu thudc
cua khoi luong ket tua y (gam) vao s6 mol khi CO2 tham gia phan tmg (x mol) duoc biéu
dién bang d6 thi sau :

31,55

29,55

»

0 a b (a+b-0,075) b4

Viét phuong trinh héa hoc ciia cic phan tng Xay ra va tinh gia tri cia m.

Hudéng dan
: CO; pur v6i Ba(OH):
CO; + Ba(OH)2 — BaCOs| + H20
0,15 «0,15— 0,15
—a=0,15
: CO2 ptr voi KAIO:
COz + KAIOz + 2H,0 — Al(OH)3] + KHCOs3
0,1 —0,1— 0,1
—-b=0,25—>a+b-0,075=0,175

CO; + BaCO3 + H,0 — Ba(HCO3):
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0,15 0,15 Ps
— két tia chi con Al(OH)s — m = 7,8 gam.

Cau 3: (4,0 diém)

1. Cho 112 gam hdn hop X gém Fe, Fe304, CuO vao dung dich HCI, thu dugc 12,8 gam
mot kim loai khong tan, dung dich Y chi chira mudi va 4,48 lit khi Hz (dktc). Cho Y tac
dung voi AgNOs (du), thu duoc 531,4 gam két tua. Biét cac phan tng xay ra hoan toan.
Viét phuong trinh hoa hoc cua cac phan ung xay ra va tinh phan trim khoi luong moi
chét trong X.

Huéng dan
Fe Cu:0,2
X{Fe,0,—"9 5 H :0,2
CuO Fe(Cl AgCl
— dd 2o, | )OS 53] 40
112 gam CuC12 Ag

Fe + 2HCI — FeCl2 + H21
0,2 0,2
Vi c6 12,8 gam kim loai Cu khong tan nén chi c6 mudi Fe (I1).
Fe304 + 8HCI — FeCl, + 2FeCls + 4H,0
CuO + 2HCI — CuCl; + H20
Fe + CuCl, — FeCly + Cu|

Fe:
o ¥ FeCl, : x +3y Fe(NO,), :X 43y 1o
Mol{Fe O, :y — Mudi — Mudi —— AgNO,
CuCl,:2-0,2 Cu(NO,), :z-0,2 —
CuO:z 3x+9y+22-0,4
56x +232y+80z =112 x=0,6 Fe :30%
—1143,5(2x + 6y +22-0,4) +108(x +3y) =531,4 - 1y =0,2 - %m{Fe O, : 41,43% ‘\‘ X
sre |3nFe+nFe,O, =2.nCu+nAg z=0,4 CuO:28,57%
—3x+y=2.0,24+2.0,2+x+3y

2. Mot binh kin chi chira cac chét sau : 0,1 mol C2H2, 0,08 mol CH,=CH-C=CH ; 0,13
mol Hz va mot it bot niken. Nung néng binh mat thoi gian, thu duoc hon hop khi X cé ti
khdi so v&i Hz bang 19,5. Cho X phan ang vira du vai 0,14 mol AgNOs trong dung dich
NH3s, thu duoc m gam két taa va 2,016 1it hdn hop khi Y (dktc). Biét Y phan tng téi da
v6i 17,6 gam Br, trong dung dich. Tinh s mol cua X va tinh gia tri cia m.

Hudéng dan
- BTKL @ Mniban diu)y = My — NX = 0,18 mol.
- Vi 1 mol Hz pt vé&i 1 mol lién két pi nén: nH2 pa = Nkhi ban dauy — Nevy = 0,13 (Hz2 pi hét).
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CH,:0,1 . )
0 . 'm
CH, 10,08 TX 0, 28
0.18 mol ’ TY0,0ngzml)
H,:0,13 ’ ’

Goi hdn hop khi di vao ddAgNO3s/NHs 1a Z — nX =nY +nZ — nZ = 0,09
- BT lién két pi : nPigxk pib.dau) = NH2 pe + NBr2 pe + NPiz)

CH,, :a |a+b+c=0,09 a=0,05 |[C,Ag,:0,05

Mol{CH,  :b—{—2% 5231 b+c=0,14 —{b=0,03—>{C,H,Ag:0,03

C4H6 € BT.IK pi Dy pibdin = nHz pi T nBrz pi T N piz) c=0,01 C4H5Ag 10,01
—1.0,1+3.0,08=0,13+2a+3b+2c

— m=18,38 gam. (.

Cau 4: (4,0 diém)

1. Cho cac chét ran riéng biét dung trong cac 1o bi mat nhén : MgO, Al, Al>Os, BaO,
K2SO4 va (NH4)2S04. Néu chi dung thudc thir 1a nude thi ¢6 thé nhan biét duoc bao
nhiéu chét rin di cho. Trinh bay cach nhan biét cac chét ran d6 va viét phuwong trinh hoa
hoc cua cac phan tng xay ra.

Huéng dan

L4y mau tirng dung dich danh sé tht tu dé thuan tién dbi chiéu két qua thuc nghiém.
Cho nuéc téi du va khudy déu vao tirng mau chat ran, quan sat nhan thay :

- ran tan : BaO, K2SOs, (NH4)2SO4 (nhém 1)

- rin khéng tan: MgO, Al, Al,O3 (nhém 2)

Nhoém 1:

L4y bat ki mau dung dich thuéc nhém 1 cho tir tir vao 2 miu dung dich con lai.

- 1 miu c6 két tia trang, 1 mau c6 khi mui khai va két taa tring — mau lay 1a Ba(OH),
mau cho két tua trang 1a K2SOa, mau cho khi mui khai va két tia tring 1a (NH4)2SO4.

- 1 miu c6 két tia trang — mau ldy 1a K2SO4 va mau c6 két tua tring 1a Ba(OH)z, mau
con lai 1a (NH4)2SOas.

- 1 miu c6 khi mui khai va két tua tring — mau ldy 1a (NH4)2SO4, mau c6 khi mui khai
va két tua tring 1a Ba(OH)2, mau con lai 1a K2SO4.

L4y mau dung dich Ba(OH)z cho tir tir vao tirng mau nhém 2:
- khong tan: MgO
- tan va c6 khi khong mau: Al
Ba(OH): + 2Al + 2H20 — Ba(AlO2)2 + 3H21
- tan: Al2O3
Ba(OH), + Al,03 — Ba(AlO2)2 + H20

2. Chia 16,44 gam hon hop X gom Al va Fe thanh hai phan. o
- Phan 1 : tac dung véi lugng du dung dich AgNOs, thu duoc 38,88 gam chat ran.
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- Phan 2 : tan hét trong 660 ml dung dich HNO3 2M, thu duoc dung dich Y chi chta 80,1
gam hdn hop mudi va 3,36 lit hdn hop khi Z gdm NO, N2O (dktc). Ti khéi cua Z so véi
H21a 17,1. Cho dung dich Y tac dung véi dung dich NaOH du, thu dugc m gam két tua.
Biét cac phan @ng Xay ra hoan toan. Tinh gia tri cia m va phan tram khdi luong cua mdi
kim loai trong X.

Huéng dan

Phan 2 : ¢6 kim loai Al nén mudi c6 thé chira mudi NHsNO3
10HNO3 + 8e — 8NO3 + NH4NO3 + H,0
4HNO3 + 3e — 3NO3 + NO + 2H,0
10HNO3 + 8¢ — 8NO3 + N20O + 5H,0

— nHNO3 = 4nNO + 10nN20 + 10nNHsNO3 — nNH4NO3 = 0,045

Al AI(NO,), : x
1 X
.. |Fe(NO,), :y 213x + 180y + 242z + 80.0,045 = 80,1
MolsFe . . 1y —> mudi =>4 *
o Fe(NO,), : z —*»3x+2y+3z=1,035
Fe i/
(=FedID] NH,NO, : 0,045

Phan 1: luong chat trong phan 1 gip k lan trong phan 2
Vi AgNO3 du nén 38,88 gam 1a Ag — nAg = 0,36

Al + 3AgNOs — AI(NO3)s + 3Ag]

Fe + 3AgNO3; — Fe(NOs)s + 3Ag]

Al : xk
(3x+3y)k=0,36
Mol{Fe . ., vk — 0
: — 104 5 (27x + 56y +562)(k+1) = 16,44

Fe[—)Fe(III)] : Zk

%k
Tir {( )

(%)

Cau 5: (4,0 diém)

1. Hoa tan hoan toan hai chat rin X, Y (c6 s6 mol biang nhau) vao nudc thu dugce dung
dich Z. Tién hanh thi nghiém sau :

- Thi nghiém 1 : cho dung dich KOH du vao V ml dung dich Z, thu dugc a mol két tua.

- Thi nghiém 2 : cho dung dich NH3 du vao V ml dung dich Z, thu duoc b mol két tua.

- Thi nghiém 3 : cho dung dich AgNO3 du vao V ml dung dich Z, thu dugc ¢ mol két tua.
Biét cac phan ung xay ra hoan toan va a < b < ¢. Cho diy cac chat sau : NaCl, FeCly,
FeCls, Fe(NOs)2, AI(NO3)s. Trong ddy chat da cho, nhitng chit nao thoa man X, Y. Viét
phuong trinh héa hoc minh hoa.

Hudéng dan

Pé don gian gia sir s6 mol mdi chat 1a 1 (mol).

- S6 mol két taa khi ptr voi ddNHs 16n hon v6i ddNaOH nén ¢6 mubi nhom AI(NO3)s.
AI(NO3)s; + 4ANaOH — 3NaNOs + NaAlO; + 2H,0
FeCl; + 2NaOH — 2NaCl + Fe(OH)2|
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1— 1
—a=1
- S6 mol két taa khi ptr vai AgNO3 16n hon v6i ddNH3 nén c6 mudi FeCl,
AI(NO3)s + 3NH3 + 3H20 — 3NH4NO3 + Al(OH)3|
1— 1
FeCl, + 2NH3 + 2H>0 — Fe(OH)2| + 2NH4CI
1— 1
—b=2
- V6i AgNOa:
FeCl, + 3AgNO3 — Fe(NO3)s + 2AgCl| + Ag|
—c=3

2. Thiy phan hoan toan m gam hdn hop X gém 2 este no, mach hé (trong phan tir mdi
chét chi chira nhom chuc este) bang dung dich NaOH vira du. Chung cat dung dich sau
phan tng, thu dugc 17,22 gam mudi khan Y cua mét axit hitu co don chitrc va hdn hop Z
gom hai ruou (s6 nguyén tir cacbon trong mdi phan tir ruou khéng vuot qua 3). Dot chay
hoan toan Y, thu dugc 11,13 gam mudi Na2COs. Mt khac, dbt chay hoan toan Z, thu
duoc 0,21 mol khi CO2 va 6,048 gam H>0. Xac dinh cong thuc cAu tao cua 2 este. Biét
cong thirc chung cta ancol no, mach hé CaHzns2-a(OH)a va mdi nguyén tir cachon no chi
lién két v6i 1 nhom —OH.

Huéng dan
Mugi Y: 17,22g—=22—Na,CO,”'* +CO, +H,0
X A +NaOH D
B 7 1 +0, EC020’21 +H200,336
2
- Na,CO, —* 5 NaOH — —OH — n(—-OH) = nCO, — trong ancol: s6 C = s& (OH)
N —

021
0,105 021

- nNaOH = nRCOONa = 0,21 — Mwuéi = 82 — Mudi : CH;COONa

neo, _ % —» CH,OH

- nAncol no = nH,0 -nCO, — S& C
%’—J

0,126 mol

nD

CH,OH : x x+y=0,126
Mol<[C H,(OH), y - L{sz _0” {
C,H,(OH),

x=0,042;y =0,084 >
- ™
x =0,084;y =0,042 CH,COOCH,
(CH,CO0),C.H

373775

(CH,CO0),C,H

2 72774

{CH3COOCH3

X + 3y
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