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

QUOC HQC HUE 2020
Cau 1 (2,0 diém):
1. Cho hén hop rén gdm: FeCls, AgCl, CaCOs, NaCl. Hay trinh bay phwong phéap dé tach riéng timg chat
rin ra khoi hdn hop trén. Viét cac phuong trinh hoa hoc xay ra.
2. T xenlulozo va cac chét vo co can thiét (cac diéu kién can thiét co du), viét cac phuong tinh phan
g hoa hoc xay ra (ghi rd diéu kién cta phan ing néu c6) dé diéu ché: dibrometan, polietilen, metyl clorua.

Huéng din
1.
So dd tach:
AgCl
Rf—‘
AgCl +dd HCI du ran
CaCO, sau 46 loc CaCl, +dd Nay005 dur CaCo,
T HCl du sau d6 loc y
FeCl;, AgCl + H,0 du — ran
4y dé + u
CaCO,, NaCl| ~ khudy déu FeOH); — s cocan > FeCl3
F6C13 + NaOH du rin n
{NaCl } sau dé loc ; NaCl +dd HCldu _ np )
— NaOH du sau d6 co can Ta{n—‘
dung dich N )
dd
Céc phuong trinh hoa hoc:

CaCO, + 2HCl — CaCl, + CO, T + H,0
Na,CO; + 2HCl — 2NaCl + CO, T + H,0
Na,CO; + CaCl, — CaCOj; { + 2NaCl
FeCl, + 3NaOH — Fe(OH), 4 + 3NaCl
Fe(OH), + 3HCl — FeCl; + 3H,0
NaOH + HCl — NaCl + H,O

2.

0

(C¢H,,05), +nH,0 —2* 5 nCH,,0,
| ——— | ——

xenlulozo glucozo
C¢H,,0, — " 2C,HOH + 2CO,

glucozo
CH, — CH,OH % CH, = CH, + H,0

Diéu ché 1,2—dibrometan:
H,C—CH, + Br—Br —— H2(|3—(|3H2 (1,2 — dibrometan)

Br Br
Diéu ché 1,1-dibrometan:
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LU V5 D3 — Hanh phiic khong & dau xa ma & chinh sy vun dip tirng ngay ciia chiing ta cho né

CH, —CH,OH + 0, —™"&% , CH.COOH + H,0
CH,COOH + NaOH — CH,COONa + H,0

0
CH,COONa (r) + NaOH (r) —=%' 5 CH, + Na,CO,

0
2CH, DWCE ___, CH=CH + 3H,

lam lanh nhanh
CH =CH + HBr - CH, = CHBr
\_ﬁ_—/
vinyl bromua
CH, = CH-Cl + HBr — CH, —CHBr,
\—V——J \_ﬁf_—/
vinyl bromua 1,1-dibrometan

Diéu ché polietilen:
0

t,p,xt
n HC=CH, ——— —{CcH—CHy -
etilen polietilen (PE)
bicu ché metyl clorua:
CH, + Cl, —ne CH,CI  + HCl

metyl clorua (clometan)
Cau 2 (2,5 diém):

1. Trong phong thi nghiém, c6 5 1o hoa cht bi mat nhin duoc danh sb tir 1 dén 5, mdi lo chira mot trong
cac dung dich sau: Ba(NO3), NaxCO3, MgCla, K2SO4, Na3POs. Hay xac dinh dung dich c6 trong méi lo, viét
cac phuong trinh phan tng hoa hoc xay ra. Biét rang khi tién hanh thi nghiém véi dung dich ¢ 5 lo, thu duoc
két qua nhu sau:

— Lo sd 1 tao két tua tréng véilo s6 3 valo sb 4.

— Lo sb 2 tao két tua tréng vé6i 1o sb 4.

— Lo sb 3 tao két tua tréng v6ilo sb 1 valo s 5.

— Lo sb 4 tao két tua tréng véilosd 1,2 valosd 5.

— Céac két tua sinh ra do 1o s6 1 1an luot tac dung voi lo s6 3 va lo s 4 déu d& bi phan huiy tao oxit kim
loai.

2. Hay xac dinh cac chit A,B,D,E,F,G, H, X, Y trong so dd dudi day va viét cac phuong trinh hoa
hoc xay ra (ghi rd diéu kién phan tmg néu c6, mdi miii tén 13 1 phan Gng).

(2)
o~ e
(10) 9)

F E
Biét rang:
— X, Y lacac hgp chit vo co; A, B, D, E, F, G, H 1a cac hop chét hitu co.
— D6t chay hoan toan 1,38 gam D chi thu dugc 2,64 gam CO» va 1,62 gam nudc.
— Khbi luong mol cac chat D, E, F, G, X, Y théa man diéu kién: Mp < Mr < Mg; Mp + Mg = My;
Mg = 2Mx.
Huwéng din
1.
Lo sb 4 tao két tua tréng véilosd1,2valosd5 =Lo4la Ba(NO3)q2:

X ® 6O H D,y B ,x
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Ba(NO;), + Na,CO; — BaCO; { + 2NaNO,
%/_J
trang
Ba(NO;), + K,S0O, — BaSO, J+ 2KNO;
5f_/
trang
3Ba(NO;), + 2Na;PO, — Ba;(PO,), J+ 6NaNO,
\_ﬁ/_—/
trang
Céc két taa sinh ra do 1o s6 1 1an luot tac dung véi lo s6 3 va lo s 4 déu d& bi phan huy tao oxit kim loai =
Lo 1 1a Na;COs, lo 3 1a MgCl:
Na,CO, + MgCl, — MgCO, { + 2NaCl
| ——

tring
0
BaCO; ——> BaO + CO,

0
MgCO; ——> MgO + CO,
Lo 5 tao két tha véilo 3 va 4 = Lo 5 1a NazPOy:
3MgCl, + 2Na,PO, — Mg;(PO,), 4 + 6NaCl
%f—/
trang

3Ba(NO,), + 2Na,PO, — Ba,(PO,), + + 6NaNO,
\_ﬁ/__/

trang
Lo 2 1a K2SOa.
2.
Xac dinh D:
2,64
n = ’— = O, 06 mOl
o, =4
1,62
n =——=0,09 mol
H0 =g
So db phan tmg:
(C,H,0) —2 €O, + H,0
1,38 gam D 0,06 mol 0,09 mol

—E2 Mg () + My () + Mg (py =Mp = 12.0,06+2.0,09+16.n (15, =1,38

= ng py =0,03 mol
Nep) S Nypy Doy =0,06:(2.0,09):0,03=2:6:1
— Cong thirc don gian nhét cua D 13 C;HsO => Cong thirc phan tir ctia D 1a (C2HgO)n.
H<2C+2
H : chan
= Cong thirc phan tur ctia D 1a C2HeO.
= Cian ¢l vo so d6 = D chi c6 thé la C;HsOH.
Céc chit thoa man: CO> (X); NaxCOs (Y); (CeHioOs)n (A); CsH1206 (B); C2HsOH (D); CH;COOH (E);

CH3;COOC:Hs (G); CH3COONa (H); C4Hio (F).
Cac phuong trinh hoa hoc:

=6n<22n+2=>n<l=>n=1
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(1) 6nCO, + 5nH,0 —2s&2_y (¢ H, 05), + 6n0,
— D ——

clorophin
X A

.0
(2) (C¢H,,05),, + nH,0 —*% 5 nCH,,0,
| —— —_—

A B
(3) CH,,0, —20M% 5 5 C,H,0H + 2CO
671126 2435 2
B D
(4) C,H;OH + O, —2engdm _, CH.COOH + H,0
2545 2 3 2
—_ e S
D E
(5) C,H;0H + CH;COOH e+ CH,COOC,H; + H,0
N t 8

0
(6) CH,COOC,H; + NaOH —— CH,COONa + C,H,OH
%f—/ %/—/

G H
(7) CH;COONa(r) + NaOH(r) —%%" 5 CH, + Na,CO,
%/—J %f_/
H Y
(8) Na,CO, + 2HCI — 2NaCl + CO, T + H,0
\T T

0
(9) 2CH,CH,CH,CH, + 50, —*— 4CH,COOH + 2H,0
F

(10) 2C,H,, + 130, —"— 8CO, + 10H,0
F

Cau 3 (1,5 diém):

Nung 31,32 gam hdn hop X gdm FexOy va sit (II) cacbonat trong khong khi dén khdi lwong khong doi.
Sau khi phan mg két thuic thu duoc 26,40 gam mot oxit sat duy nhat va V lit (dktc) khi CO,. Hap thy hét lugng
khi CO2 vao dung dich chura 0,12 mol Ca(OH), thu dugc 9,00 gam két taa.

a) Viét cac phuong trinh phan g héa hoc xay ra.

b) Hay xac dinh cong thirc FexOy, tinh V va phan tram khéi lugng FexOy trong hdn hop X.
Huwéng din
a)
Nung X trong khong khi:

0
4Fe,O, + (3x—2y)0, ——> 2xFe,0,

4FeCO; + 0, — 5 2Fe,0, + 4CO,
Hap thu khi CO> vao dung dich Ca(OH).:
CO, + Ca(OH), — CaCO, { + H,0
CO, + CaCO; + H,0 — Ca(HCO5),
b) ’
Xét giai doan hap thu CO; vao dung dich Ca(OH)a:

Neaco, = % =0,09 mol
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Ca(OH), du= Tao muoéi CaCO,

n >n =
a0 = <95 7| Ca(OH), hét = Tao 2 muéi : CaCO5, Ca(HCO,),

N
0,12 0,09
Truong hop 1: Ca(OH), du
So db phan tmg:
CO, + Ca(OH), — CaCO; { + H,0

BINT C

Truwong hop 2: Ca(OH), hét

So d6 phan tng:
CO, + Ca(OH), — CaCO; + Ca(HCO;), + H,O
\—w_—J ;V—J
0,12 mol 0,09 mol

BTNT Ca
nCa(OH)z nCaCO3 nCa\(HCO3 ) 0,12=0,09 nCa(HCO3 )

= Ney(pco,), = 0:03 mol

— 5o, = Neaco, 2N cagicos), = Neo, =0,09+2.0,03=0,15 mol

Xét giai doan nung hon hgp X:

Truong hop 1:
26,4
n =——=0,165 mol
F6203 160
So dd phan tmg:
FeCO
Fe,O, (A) : 273 T 2,
0,165 mol 0,09 mol
31,32 gam X
BTNT C
—Hl‘ll:*eco3 = nCO2 j— nFeCO3 = O, 09 mOl
Dit FexOy 1a A

BTNT Fe

= Nge(a) = 0,24 mol
Mpea) + Mo p) = Mpe(a) = 56.0,24 +16.n5 4, =20,88
= Ng sy = 0,465 mol
X1y =MNgea) i Nocay =0,24:0,465=0,516 = Loai

Truong hop 2:
So d6 phan tng:
FeCO
FeXOy (A) t N
0,165 mol 0,15 mol
31,32 gam X
BTNT C
%nFeCO?’ = nCOz j—t nFeco3 = 0,15 mOl
Dit FexOy 1a A
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Mo, +My =My = 116.0,15+m, =31,32=m, =13,92 gam

BTNT Fe
> nFCC03 + nFG(A) = 2.I1Fe203 = 0,15 + nFe(A) = 2.0,165

= Nge(p) = 0,18 mol
Mpa) T Moa) =My = 56.0,18+16.n5 4, =13,92
= ng sy =0,24 mol
X1y =Ng ) Noa) =0,18:0,24=3:4= A la Fe;0,
V =V¢o, =0,15.22,4 = 3,36 lit

%m =100%—M.IOO%=44,44%
Fe3O4 3 2

Cau 4 (2,5 diém):

1. Chia m gam hdn hop X gbém ruou etylic, axit axetic va etyl axetat lam 3 phan.

— Phan 1: C6 khdi luong 3,58 gam, cho tac dung véi dung dich KHCO; du, thu duoc 0,672 1it khi (dktc).

— Phan 2: Tac dung vira dii v6i dung dich chira 5,4 gam NaOH dun néng.

— Phan 3: C6 khdi lwong gép d6i phan 1, cho tac dung v6i Na du thu duoc 0,896 lit khi (dktc).

Hay tinh m va phéan tram khéi lugng etyl axetat trong hdn hop X. Biét cac phan tmg xay ra hoan toan.

2. Tron 3 oxit kim loai 1 Fe;O3, CuO va MO lan luot theo ti 16 mol 2 : 3 : 1 (M c6 hoa tri khong dbi)
dugc hén hop X. Dan mét ludng khi CO du di qua 12,00 gam X nung néng dén khi cac phan tng xay ra hoan
toan, thu dugc hon hop ran Y. Hoa tan toan b lugng Y vao trong dung dich HoSO4 dam dac néng du, sau khi
phan tng két thuc thi thiy lwong HoSO4 d4m dic da phan tmg 1 0,38 mol va sinh ra V lit khi SO, (dktc, san
pham khir duy nhét).

a) Viét cac phuong trinh phan tng hoa hoc xay ra.

b) Xéc dinh kim loai M va tinh gia tri cia V.

Huwéng din
1.
Xét phan 1:
0,672
nC02 = m = 0,03 mol

Trong X, chi c6 CH3COOH téac dung voi1 KHCO:s:
CH,COOH + KHCO; — CH,COOK + CO, T+ H,0

= N ey,CO0H (phin 1) = 0:03 mol

Xét phan 3 (gip doi phan 1):
N CHLCOOH (phin 3) = 2-\CH,COOH (phan 1) = NCH;COOH (phin 3) = 0,06 mol
0,896

Trong X, chi c6 CH3COOH va C,HsOH tac dung vdi Na:

2CH,COOH + 2Na — 2CH,COONa + H, T

2C,H,OH + 2Na — 2C,H,ONa + H, T

=0,04 mol

= Ny, CO0H (phin 3) T N, HSOH (phin 3) = 201, = 0,00 +10¢ 4 op (phan 3) = 2.0,04

= N, H5OH (phan 3) = 0,02 mol
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MCy,cO00H (phan 3) T MC,HOH (phan 3) T MCH,C00C,Hs (phan 3) = Mphdn 3
= 60.0,06 +46.0,02 +88.n¢yy, cooc, 1y (phin 3) = 35982

= Ney,00C,Hs (phin 3) = 0,03 mol
Xét phan 2:
4

Ny\,on = 54’—0 =0,135 mol
Trong X, chi c6 CH3COOH va CH3COOC,Hs tac dung voi1 NaOH:

CH,COOH + NaOH —> CH,COONa + H,0

0

CH,COOC,H; + NaOH —— CH,COONa + C,H,OH
= Ny, CO0H (phdn 2) T ICHLC00C,Hs (phan 2) = NaOH
=> N CH,CO0H (phin 2) T NCH;C00C,Hs (phin 2) = 0:135 (D)

NCH;COOH (phan 2)  T'CH3COOH (phén 3) N NcHyco0H (phan2) 0,06 an

NcH,c000,Hs (phan 2)  TMCH3C00C,Hs (phan 3) NcH,c00C,H; (phan 2) 0,03
T4 hop (D), (II)

> Nep,c00H (phan 2) = 0:09 MOL Ny cooc, Hy (phan 2) = 0,045 mol

n A
cH;Coot phin2) _ 0,09 _ 5 ppan 2 94p 3 1dn phin 1

N CH,COOH (phan 1) 0,03

M =M a0 g+ Mppan o + My 3 = Mppay g +3M a0 +2.m 5., = m=06.3,58 =21,48 gam

88.0,03
Pom . cooc,Hs = 358

.100% = 36,87%

2.a,b.
Dit sb mol cac chit: Fe;O3 (2a mol); CuO (3a mol); MO (a mol).
Mg o, +Meyo +Myp =My =160.2a+80.3a+ (M +16).a =12 (I)

Truong hop 1: MO khong bi CO khur
CO tac dung véi X, nung néng:
0
Fe,0; + 3CO ——> 2Fe + 3CO,
2a — 4a mol

Cu0 + CO—"5 Ccu + CO,
3a—> 3a mol
Chét rin Y gdm: Fe (4a mol); Cu (3a mol); MO (a mol).
Y tac dung voi HoSO4 déc, nong:
2Fe + 6H,S0, (dac) t—0> Fe,(SO,); + 3S0, e 6H,0
4a— 12a 6a mol

0
Cu +2H,S0, (dic) —— CuSO, + SO, T + 2H,0

3a— O6a 3a mol
a—> a mol
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Ny,50, (pt) = 12a+6a+a=0,38=a=0,02 mol

Thea=002molvio D) _,160.0,04 +80.0,06+ (M +16).0,02 =12 = M = 24 (Mg) = Théa min
ngo, =92 =9.0,02=0,18 mol = V =0,18.22,4 = 4,032 lt
Truong hop 2: MO bi CO khur
CO tac dung véi X, nung néng:
Fe,0, + 3CO —“ > 2Fe + 3CO,
2a > 4a mol

0
CuO + CO—— Cu + CO,

3a— 3a mol

0
MO + CO——- M + CO,

a— a mol
Chét ran Y gdm: Fe (4a mol); Cu (3a mol); M (a mol).
Y tac dung véi HoSO4 déc, nong:

0

2Fe + 6H,S0, (dac) ——> Fe,(SO,); + 350, T + 6H,0

4a— 12a 6a mol
0

Cu + 2H,SO, (dac) —— CuSO, + SO, T + 2H,0

3a— 6a 3a mol
0

M +2H,S0, (dac) —— MSO, + SO, T + 2H,0

a—> 2a a mol

Nis0, (i = 12a+6a+2a=0,38=>a=0,019 mol

e a=002molvio D) _,160.0,038+80.0,057+(M+16).0,019 =12 = M = 71,58 = Loai
Cau 5 (1,5 diém):

Hdn hop A gdém 3 hidrocacbon X, Y, Z 1a cac chét khi ¢ diéu kién thuong (trong d6 X va Z c6 cuing sb
nguyén tir hidro, Y va Z ¢6 ciing s6 nguyén tir cacbon). Dbt chay hoan toan 1,68 lit hdn hop A (dktc), hap thy
toan bd san pham chay bang dung dich chira 0,1 mol Ca(OH), thu dugc 7,5 gam két tiia va dung dich B ¢6
khéi lugng ting 0,97 gam so voi dung dich ban dau. Mt khéc, khi ddn hdn hop A qua dung dich brom dur thi
chi co 1 chét khi duy nhat thoat ra véi thé tich chiém tir 50% dén 70% thé tich hdn hop A.

Tinh phan trim vé khdi lugng mdi chit c6 trong hdn hop A. Biét cac phan tng xay ra hoan toan.

Hwéng din
n, = 1,68 =0,075 mol
22,4
7,5

Hap thu san phim chay (CO2, H,0) vao dung dich Ca(OH)s:
H>O tan vao dung dich, COz phan ung vdi Ca(OH): theo cac phuong trinh sau:
CO, + Ca(OH), — CaCO, { + H,0 (1)
CO, + CaCO; + H,0 — Ca(HCO5), (2)
Truong hop 1: Ca(OH), du
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COs tac dung voi Ca(OH), chi thu duge mudi trung hoa (chi xay ra phan tng (1)).

— — N,
—PTE 5n,.Ca =ngyeo, = Ca = cco; _ 0075 _ 1= Loai
3 n, 0,075
Trieong hop 2: Ca(OH), hét
CO; tac dung véi Ca(OH), thu duoc 2 loai mubi.
So db phan tmg:
CO, + Ca(OH), — CaCO;4 + Ca(HCO;), + H,0
%K—J ;V—J
0,1 mol 0,075 mol

BTNT Ca
—> = =
Neaony, = Neaco, T Ncancoy), = 0,1=0,075+ NaHC0,),

— 500, =Neyco, +2Ncamcoy), = Neo, =0,075+2.0,025=0,125 mol
BTNT C = 0,125

BN ,p,.Ca = Neo, = Ca = 5 1,67 = Cipg nnat <1,67 < Cign gt

9

= Cong vt =1 (CH,)
mC02 + mHzo - mCaCo% = mdd tang = 44.0,125 + 18.nH20 - 7,5 = O, 97 = l’leo = 0,165 mOl
Khi duy nhat thoat ra khoi binh Br, du 1a CH4 = Hai hidrocacbon con lai khong no.

n n
Sl CH45 <70%=>0,0375 mol < ngy;, <0,0525 mol

50% < <70% = 50% <

nA s

Y va Z co cling s nguyén tir C = Cy =C, >2= X :CH,
Dit cong thic va s mol cac chat trong A 1a CHy (a mol); Y : CxHy (b mol); Z : CxHa (c mol)

a+b+c=0,075 @
_BINTC s a+xb+xc=0,125 (IT)
_BINTH a4 yb+4c=2.0,165 (III)
— I 5 a4+x.(0,075-2)=0,125=a =0’1251_ﬂ
—X
0,0375<a<0,0525:>0,0375<()’ml_ﬂ<0,0525:> 2,33<x<322—5x =3
—X

=72:CGH,=Y:CGH,

BINT H nA.ﬁA —2ny g = ﬁA _ 2.0,165 _
2 0,075

4,4=4<4,4<y

=Y :C;Hq
a+b+c=0,075 a=0,05 mol
=4Ja+3b+3c=0,125 = 1b=0,015 mol
4a+6b+4c=2.0,165 ¢=0,01 mol

m, =mg+my =12.0,125+2.0,165=1,83 gam

Phan tram khdi luong cac chét trong A:
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%m =M.1OO%=43,72%
CHy .83

b

42.0,015
1,83
Yome,y, =100%—43,72% —34,43% = 21,85%

%oy, = .100% = 34,43%
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