[DE THI 10 CHUYEN HOA NGHE AN 2019]

Cau 1: (3,0 diém)

1. C6 so dd chuyén hoa sau: X —» Y — Z — Y — X. Biét X 1a don chat phi kim cua
nguyén té T; Y, Z 1a hop chat gom hai nguyén tb trong d6 chaa T. Dung dich chat Y lam
qui tim héa d6. Z 1a mudi kali; trong d6 kali chiém 52,35% vé khéi luong. Xac dinh cong
thic cac chat X, Y, Z va viét phuong trinh héa hoc biéu dién diy chuyén hoa trén.

Hudéng dan
—5557—>Z:KCl— X:Cl, > Y :HCl
Vay Cl, —%2HCl—2—KCl—2 HCl—2 (I,
(1) Cl;+H2— 2HCI
(2) HCl+KOH — KCI + H,0
(3) KCI + H2S04 — KHSO, + HCI (phuong phap sunfat diéu ché HF, HCI)
(4) MnOz + 4HCI — MnCl;, + Cl>1 + 2H.0

2. M&i hdn hop gdom hai khi sau day c6 thé ton tai duoc hay khong?
a. Hz, Oy b. Oz, Cl c. SOy, Oy d. HCI, CO;
Néu co ton tai hay cho biét diéu kién, néu khong ton tai thi hdy giai thich rd nguyén
nhan.
3. Viét cac phuong trinh phan tng xay ra trong cac truong hop sau:
a. Suc khi NO2 vao dung dich Ca(OH)a.
b. Suc khi SO, vao dung dich KMnOa,.
c. Dan khi Cl, qua dung dich ..
d. Nung néng Mg va SiO; trong binh kin.

Huéng dan
2.
a. Khong ton tai vi c6 nhigt d¢ thi: Hz + % Oz — H20, néu ti 1¢ 1 : 1 con gy nd.
b. 02 va Cl2 ko ptr ¢ bat ki diéu kién nao nén hon hgp c¢o ton tai.
c. Khong ton tai, vi xtc tac hoac nhiét dd thi: SO2 + %2 O2 — SOs.
d. HCI va CO2 ko ptt nén hon hgp c6 ton tai.
3.
2Ca(0OH)2 + 4NO, — Ca(NOs3)2 + Ca(NO2)2 + 2H,0
SOz + KMnO4 + H,O — K2SO4 + MNSO4 + H2S04
5Clz + I + 6H20 — 10HCI + 2HIO3

2Mg + Si0, ——2MgO + Si

Cau 2: (3,0 diém)

1. Viét phuong trinh hoa hoc xay ra (néu c6) trong cac thi nghiém sau:
a. Cho dung dich chua a mol Ca(HCO3). vao dung dich chira 1,5a mol KOH.
b. Cho dung dich AICIs vao dung dich Na>COsa.
c. Cho dung dich Na2COs vao dung dich KHSOa.
d. Cho hén hop Cu, FesO4 c¢6 s6 mol bang nhau vao dung dich HCI du.
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Huong dan
a. bé don gian bai toan, cho a = 1 (mol)
Ca(HCO3), + KOH — CaCO3 + KHCO3 + H.0

X— X X X
Ca(HCO3),2 + 2KOH — CaCOs + K2CO3 + 2H.0
y— 2y y y
_){x+y:1 —->x=y=0,5
x+2y=15

b.
Ban dau, Na2COs rat du nén pur xay ra:
AICI3 + 2Na;C0O3 — 3NaCl + NaAlO; + 2CO21
Sau d6, Na,COs hét dan, AICI; tiép tuc thém vao nén pir xay ra:
2AICl3 + 3Na2.CO3 + H,O — 6NaCl + 3CO21 + 2A1(OH)z|
C.
Ban dau, KHSO4 rat du nén pt xay ra:
Na:,COs + 2KHSO4 — Na:SO4 + K2SO4 + CO27 + H20
Sau d6, KHSO4 hét dan, Na,COs tiép tuc thém vao nén pu xay ra:
Na,CO3 + KHSO4 — Na:SO4 + KHCO3
d.
Dé don gian bai toan, goi s6 nCu = nFe304 = 1 (mol)
Fe304 + 8HCI — FeCl; + 2FeCls + 4H,0

1— 2
Cu + 2FeClz — CuCl;, + 2FeCl;
1- 1

2. Tach cac chat sau ra khoi hdn hop véi diéu kién nguyén chit va khong lam thay doi
khoi lugng moi chat: Al2Oz, Al, Cu, CuO. Viét cac phuong trinh héa hoc xay ra.

Huéng dan

Criolit

dd A12 (SO4 )3 +NaOH dd NaAlOZ +CO,
NaOH

e —<% 5 | AI(OH), —"— AL,O, — &= Al
FeSO, ,,

du

NaAlO .
dd{ P 5 | AI(OH), —“—>ALO, @

du
Al,0,,Al rs0, NaOH /
Cu,CuO . |ALO,,Fe Rin Cu @
Rén 273 +NaOH

Cu,Cu0 . [Cu,Fe CuCl

Rin = ~—Hd, o Cu(OH),
CuO dd{FeCl, —XH 5 |
Fe(OH),
HCI

du

Cu(OH), %, Réin CuO N Cu_ o Rin Cu—22—>Cu0 ©
Fe(OH), Fe O, ! dd
2Al + 3FeSO4 — Al2(SO4)3 + 3Fe]
Al2(S04)3 + 8NaOH — 3Na»S04 +2NaAlO; + 4H,0
NaAlO; + CO; + 2H>0 — NaHCO3 + AI(OH)3|
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NaOH + CO2; — NaHCO3

2AlI(OH); —“— Al,03 + H,0 Al20; —2= 5 2Al + 1,502

Al;O3 + 2NaOH — 2NaAlO; + H,0

Fe + 2HCI — FeCl, + Haot CuO + 2HCI — CuCl2 + H20
FeClz> + 2NaOH — 2NaCl + Fe(OH)2| CuClz + 2NaOH — 2NaCl + Cu(OH)2|
Cu(OH); —2-»CuO + H,0 2Fe(OH)2 + 2 O, —“— Fe,03 + 2H20
CuO + H, —“»Cu + H;0 Fe,03 + 3H, —“— 2Fe + 3H,0

Cu + % 02 —“—>CuO

Cau 3: (3,0 diém)

1. Bang phuong phap hoa hoc, hiy nhan biét mdi khi ¢ trong hdn hop khi X gdm: C2Ha,
C2H2, CO2, SO..

2. Cho so d6 chuyén hoa sau:

Tinh bot—25>A—2 B & 5,C—4 5D s Metan—2>E—25C H,Cl—25PVC
Chon céc chit A, B, C, D, E thich hop. Viét cac phuong trinh hoa hoc xay ra, ghi rd diéu
kién phan tng (néu co).

Huéng dan
1.
L4y mau hdn hop khi.
- Dan hdn hop khi tir tir qua AGNO3/ddNH;3 au, Nhan thy xuat hién két taa vang — c6 khi
CoH2

CoHz + Ag.O —5 5 Cp(Ag)2 + H20
- DAn hén hop khi di ra khoi binh AgNOs/ddNHs qua binh Bra/CCla, nhan thay Brz nhat
mau — co6 khi CH>=CH:

CH2=CH; + Br, —=<%+ CH2(Br)-CHa(Br)
- Dan hdn hop khi di ra khoi binh Br2/CCls qua binh dyng dung dich KMnOa, nhan thay
mau tim ctia dung dich nhat dan — c¢6 khi SO2

550, + 2KMnOg4 + 2H20 — K2S04 + 2MnSO4 + 2H2S04
- Dan khi di ra khoi binh KMnO4 vao dung dich Ca(OH)2, nhan thay két tua tring xuat
hién 1am van duc dung dich — c6 khi CO».

CO, + Ca(OH), — CaCOs] + H20
2.
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(C.H,O,) +nH,0—"—->nCH_O

67710 75 6771276

C,H,O, —™""* »2C H,OH +2CO,
C,H.OH + 0, —2& _, CH,COOH + H,0
CH,COOH + NaOH — CH,COONa + H,0

CH,COONa + NaOH —%2— CH, +Na,CO,

2CH, ——2% — »CH =CH +3H,

lam lanh nhanh

CH =CH + HCl—=2— CH, = CHCI
nCH, = CHCl—=——(CH, - CHCI), — (PVC)

Cau 4: (3,0 diém)

1.Co3 6ng nghiém: Ong 1 dung 2ml nude Cf'lt,,(‘)ng 2 dyng 2ml dau in (déu thuc vat),
ong 3 dung 2ml dung dich brom. Cho vao moi 6ng nghi¢ém 1 ml benzen, lac ki. Sau d6
dé yén, quan sat chat long trong moi ong nghiém, giai thich.

Huéng dan

Ong nghiém 1: ta quan sat thay chat long phan 16p, 16p trén 1a benzen va 16p dudi 1a
nuéc. Ca nude va benzen déu la chat 1ong khong mau.

ta quan sat thiy benzen hoa tan duoc dung dich brom, Iép benzen phia
trén ¢6 mau da cam, 16p nuéc phia dudi mau vang. Diéu d6 con ching to, benzen 1a dung
moi hoa tan brom tot hon nudc.
Ong nghiém 2: ta quan sat thdy benzen hoa tan tot dau an.

2. Trong phong thi nghiém chi ¢é dung dich H2SO4 dic, dung dich NaOH, nudc cat, phoi
bao déng. Dung cu thi nghiém c6 du.

a. Trinh bay cach tién hanh thi nghiém, cho biét hién tuong quan sat dugc va giai
thich khi:
- Cho Cu vao dung dich H2S04 loang, dun néng.
- Cho Cu vao dung dich H2SO4 dac, dun nong.

b. Néu so ¥ ¢6 ban hoc sinh nao d6 dé HSO4 dic roi vao tay, khi d6 em s& Xt 1y
tinh huéng nay nhu thé nao?
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Huéng dan

Bén trai: Cu + H2SO4 lodng,nong va Bén phél la: Cu + H2SO4 dac,néng

Cu khong pu’ VO’l dung dlCh HZSO4 loang nong- Cu pll' manh V0| HZSO4 dic,néng,
nhiéu khi thoat ra, dung dich chuyén sang mau trang xanh, day déng chuyén mau xam
den. Cu + 2H2S04 gic,nong — CuSO4 + SO27T + 2H20
b.
- Rura sach hoa chét ra khoi bé mat da dudi voi nuéc lanh trong 15 phat trd 18n.

- Che phu vang bi bong bing bang gac kho vo trung. ‘ ,
- Nhanh chéng dua hoc sinh dén co so y te hoac bénh vién gan nhat.
(Giong chuyén Ha N6i 2019)

3. Trong mot budi di ngoai, em quan sat thiy mot ngudi nong dan bon voi va dam ure
cho lua cung mot luc. Bang kién thuc hoa hoc em thay viéc lam do6 c6 dung khong? Em
g6p ¥ cho ngudi ndéng dan do.

Huéng dan ,
Bon voi Ca(OH)2 cung ure (NH2)2.CO s€ bi mat dam nén khong dugc bon cung mét lic.
Ca(OH)2 + (NH2).CO — CaCOs1 + 2NHs?

Cau 5: (4,0 diém)

1. Cho 37 gam hdn hgp X gém Fe va FesOu tac dung véi 500 gam dung dich HNO;
loang, khuay déu. Sau khi cac phan tng két thic, thu dugc 4,48 1it khi NO san pham khir
duy nhat (dktc), dung dich Y va con lai 2,92 gam kim loai.

a. Viét cac phuong trinh hoa hoc xay ra.

b. Tinh ndng d6 phan traim cua dung dich HNO3 d3 dung.

c. Tinh néng do phan tram caa mudi trong dung dich Y.
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Huéng dan

a.
Fe + 4HNO3 — Fe(NO3)s + NO?T + 2H20
3Fe304 + 28HNO3 — 9Fe(NO3)3 + NO1T + 14H20
Fe + 2Fe(NO3)3 — 3Fe(NOs3)2

b.

Nhan e
Fes™®” + 2e — 3Fe*?
_ +2
Fe —2e — Fe N*5 + 3e — N*2
TN nFe +3.nFe O, = nFe(NO,),
, |Fe:x 56x +232y =37-2,92 x=0,36 — nFe(NO,), =0,54
Mol pu =3 D -
FeO,:y |[—>2x=2y+3.02 [y=0,06 x| nHNO, =2.nFe(NO,), + nNO
—'>
—nHNO, =1,28 — C% =16,128%

C. Q\
BTKL

Ta co ? mkim loai + mddHNO3 = mddY + mNO mddy = 5287 08g S C%=18.41%
—37-2,92+500=m,,, +30.0,2 nFe(NO,), : 0,54

2. Cho m gam hén hop Na, Na2O, Al, Al,Os3 vao nude thu dugc dung dich X va 6,72 lit
Hz (dktc). Cho tir tir dung dich HCI vao X, so6 mol ket tua tao thanh phu thudc vao s6 mol
HCI theo d6 thi dudi day:

nAl(OH)s}
e {..““..,..:t:\,
% *
0 02 04 0.8 nHCL

Biét cac phan ung Xay ra hoan toan. Tinh gia tri ciia m.

Huéng dan

* Tai 0,2 mol HCI trung hoa NaOHg. trong ddX
HCI + NaOHg4y — NaCl + H20
02— 0,2

* Tai 0,4 mol HCI
HCI + NaOHg4x — NaCl + H.O

02— 02
HCI + NaAlO2 + H,O — NaCl + AI(OH)3|
0,2— 0,2 0,2

HCI + NaOHgax — NaCl + H20
02— 0,2
HCI + NaAlO: + H.0 — NaCl + Al(OH)s]
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a «—ad— a
— nAI(OH)3 bjhoatan =a—0,2
3HCI + AI(OH); — AICl3 + 3H.0
(3a-0,6) —(a—0,2)
—nHClI=0,2+a+(3a-0,6)=0,8 > a=0,3

— BTN 3y Na:0,5

BT.Al :A10,3 BT.e ,{
O:b

NaOH  :0,2
%
NaAlO, : 0,3

nNa+3.nAl=2.n0+ 2.nH2

—>b=0,4—>m=26 gam

Vay ddX{

Cau 6: (4,0 diém)

1. H3n hop khi X gdm hai hidrocachon mach hg A, B (A thuéc mot trong ba diy dong
ding ankan, anken hoic ankin). B phan tng véi dung dich brom du theo ti 16 1 : 1. Cho
6,72 lit khi Hz (dktc) vao X rdi din toan bd hdn hop qua dng st dung Ni nung néng thu
duoc hdn hop Y gom hai khi. D6t chay Y r6i hap thy toan bo san pham vao dung dich
Ba(OH); du, két thiic phan Gng thu dugc 39,4 gam két tua, déng thai khéi lugng dung
dich giam 23,04 gam.

a. Xéac dinh cong thirc phan tir cia A va B (biét cac phan @ng xay ra hoan toan).

b. Tinh thanh phan phan trim vé thé tich cua A va B trong X.

Huéng dan
B mach ho, pi véi Brage tilé 1: 1 — B 1a anken
CO2 + Ba(OH); ¢« — BaCOs3 + H>0
0,2 «—0,2
Va: mad gism = MBaCO3 — m(CO; + H20) — nH20 = 0,42
Nhan thay: X (A, B) pi véi Hz thu dugc Y gom 2 khi — Ha ¢6 thé du hoac hét.
THa: Hz pt hét, hdn hop Y gdom hai hidrocacbon
NH20 > nCO2 nén trong Y c6 ankan.

CnHans2 + 02 —2—»nCO; + (n + 1)H20

Mol: 1— n (n+1)
— nAnkan(y) > nH2O — nCO2 = 0,22 > nCO; (loal)

A, B ptr v6i Ha tao ra 1 hidrocacbon duy nhat nén A, B cung sé C.
n=2—>a=0,1;b=0,12

CH _:a =0.2
Y n~ " 2n+2 N an 0’ n=234 ) n:3—)a:i;b:£
H,, :b (n+Da+b=0,42 15 150
n=4—->a=0,05b=0,17
*Vdin=2
CH, :a '+b'=0,1 '=0,08 C H, :80%
Mold 2270 LT UL - %V * 7 0(
C H,:b' 2a+b'=0,18 b'=0,02 CH,:20%
*V6in=3
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a'tb =
Mol {C3H4 a - 15

CH :b' > — b'< 0 (ktm)
3 6 ° 2a+b'20,3——
150
*Voin=4
{a"= 0,04 %V{C4H4 :80%
CH,  |a+b'=0,05 b'=0,01 C,H, :20%
.a |
Mol<|C,H,  —1|3a'+b' =]l 22 !
. ..=0,13 " 75 C,H, :53,33%
C4H8:b' 4a'+b - %V
1 C,H, :46,67%
300

2. Han hop E gom axit panmitic (C1sHz1COOH), axit stearic (C17H3sCOOH) va chit béo
X. Bt chdy m gam E can vira du 14,75 mol Oz thu duoc 10,3 mol CO,. Mit khac, m
gam hoén hop E tac dung vira du véi 600 ml dung dich NaOH 1M, sau phan tng thu duoc
dung dich Z. C6 can dung dich Z thu duoc a gam hdn hop hai mubi. Tinh gia trj coa a.
Biét cac phan @ng xay ra hoan toan.

Huéng dan
C15H31COOH +0
14,725 CO210’3 + HZO
E.C,H,COOH —»| -
X — ¢ > Z 2 mudi: a (gam)

E ptr v6i NaOH rdi ¢6 can thu dugc 2 mudi nén X 1a este cua axit panmitic va stearic.
n0,, +2.n0, =2.nCO, +nH,0

—nH,0=10,1—"%->mE =162,692g

NaOH — (COO + COOH) —» O — ¥t {
— (E)

06 06 2
Giast E gém axit, no don chac CyH2,02 va este no, 3 chit€C CnH2m-40s

CnH2n02 + 02 —2—-nCO; + nH20

CmH2m-406 + 02 —2—>mCO; + (m - 2)H20
Nhan xét: 2.n(este no, 3 chirc) = nCO2 — nH20 va axit no, 1 chtrc thi: nCO2 = nH.0

op AN X x+3y=0.6 L [x=03_ [H,0:03
Este:y |2 =00 m0H.0™ 0 01 7 |c.H,0H), ;0,1
0,2

s, | ME+mNaOH = m(Muéi) + mC,H (OH), + mH,O » Ay
—> L — m(Mudi) =172,092 gam -
— 162,692 +40.0,6 = m(Mudi)+92.0,1+18.0,3 v
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