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KHOA HQC TU NHIEN 2020 — 2021

Cau I: (2 diém) Nung m gam hdn hop X gém Fe, Fe(NO3),, Fe(NOs); va FeCOs trong binh kin (khong c6 khong
khi). Sau khi cac phan ng xay ra hoan toan, thu duoc chat rin Y va hdn hop khi Z c6 ti khéi so véi Ha 14 22,5 (gia
sir khi NO, sinh ra khong tham gia phan tmg nao khac). Hoa tan hoan toan chit ran Y trong dung dich chtra 0,02
mol KNO3 va 0,3 mol H2SOg4, thu dugc dung dich chi chira 42,46 gam mudi sunfat trung hoa ctia kim loai va hon
hop khi T (gdm hai khi, trong d6 c6 mot khi héa nau trong khong khi), ti khéi ctia T so v6i Ha 1a 8. Xac dinh gia tri
cua m.
Huéng dan
Xac dinh céc khi thu dugc khi cho Y tac dung véi dung dich g6m KNO3 va H2SO4:

Khi héa nau trong khong khi 1a NO

Mt =82=16=My, =2<Mini <My, =30=T gém NO va H,

Ap dung so d6 dudng chéo ta co :

Mw,  Myo-Mr _30-16_1_ o {nHz =a mol

nyo Mr-My = 16-2 1 Ny = b mol
Céc phuong trinh phan g nung X :

0
FeCO; —— FeO + CO, T

0 3
2Fe(NO,); ——Fe,0; + 6NO, T + >0, T
0 1
2Fe(NO,), ——>Fe,0; +4NO, T+502 T
1 0

0
2Fe + %OZ —— Fe,0,

Y tac dung vé6i dung dich gdbm KNO; va H2SO4 lodng thu duoc Hy = Y phai c6 Fe
Y 6 Fe —Hiéusudt nung X = 100% (pi xiy ra hoan todn) oy, 4t — 7 odm CO, va NO,, Y gdm Fe va céc oxit ciia Fe
Xét giai doan Y tac dung v6i dung dich hdn hop gdm KNO; va H,SOs4 :

Y tac dung vé6i dung dich hdn hop gdm KNOs va HoSO4 thu duoc Hy = NO; hét.

tinh oxi héa NO;,H" /NO >H" /H
3 2

So d6 phan tng :
KNO;, NO
— + 2+ 3+ ——
Fe K™, Fe ", Fe 1
{ }+ 0,02 mol N 4 aI_rIno T N HZO
Y 0.3 mol 21,23 gam mu6i amol
Mo, +M s +m .+ mso%‘ =m, 5 = Mg +39.0,02+96.0,3=42,46
Mg,
= myp, =12,88 gam
BTNT N

—————> Ny = Ngno, = Mo = 0,02 mol = a=0,02 mol
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BTNT H
nHzSO4 = nH2 + nHzO = 0,3 = O$02 + nHzO = nHZO = O, 28 mOl

—EC 5 n0 ) +30kn0, =Nno + g0 = gy, +3.0,02=0,02+0,28

= Nggy) = 0,24 mol
Xét giai doan nung X:
Khi Z gom NO; va CO»
Mz =22,5.2 =45
Ap dung so d6 dudng chéo ta co :

Mo, Moo, "Mz _44-45 1_ {HNOZ = x mol

nco, Mz-My, 45-46 1 Neo, =X mol

So do6 phan tng :
Fe
Fe _Fe | [co,
0 12,88 gam x mol
t ,00 &
NO;  —— +
O NO,
€O, 0,24 mol 1
—_—— N mo X MO.
m gam X %Y,_/ T

BINT C -
_—
nCO3 HCOZ = nCO3 X mol

BTNT N 1
— —
——)I’INO3 = nN02 = nNO3 =X mo

BINT O
—>J. . = . . -
3 Neo, +3 Nyo, n0+2nCO2 +2 o, = 3x+3x=0,24 +2x +2x

=x=0,12 mol
m = Mg, + Mo, +Myg, = 12,88 +60.0,12+62.0,12 =27,52 gam

Caull: (2 diém) Hop chit don chirc A c6 cong thirc phan tir trung voi cong thire don gian nhét, phan tir A co chua
vong benzen. Dot chay hoan toan mot luong A bang oxi, san phdm chi gobm khi CO> va hoi nuéc, trong d6 ti 1€ s6
mol cta Oz phan ung, COz, H20 tuong g 1a 2,5: 2,25: 1. Mat khéc, 1,48 gam A phan ung t6i da voi 50 ml dung

dich NaOH 0,2 M.

(a) Xéc dinh cong thirc phan tir va viét cong thirc cdu tao 8 dong phan théa min cac tinh chit trén cia A.

(b) Sau phan tmg cua A véi dung dich NaOH & trén, san pham thu duoc chi gdm mdt mudi A1 va chét hitu co Aa,
trong d6 Az khong tham gia phan tng trang guong. Xac dinh cong thirc cau tao cua A va viét cac phuong trinh phan

g theo so dd sau. Biét A2 — A7 la cac hop chat chira vong benzen.

dung dich KMnOy lodng lanh A
5

N

NaOH H,/Pd H,SO, da
A—NOH A TL/Pd A T304 die

dung dich KMnO,,, ° A
0 0 7 0 —> g
t t 170°c

Buta-1,3-dien, Na, tO, P
[y

Huéng din

(a)
Xét giai doan d6t chay A:
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No, (pt) = 2,5 mol
No, (o) ‘0o, ‘Mp,0 =2,5:2,25:1= Chon: yng = 2,25 mol
Ny o =1mol
So d6 phan tng:
0
(C,H,0)+ 0, —— CO, +H,0
— — - J ——
A 2,5 mol 2,25 mol 1 mol
BINT O
=g 4y =0,5 mol

Neea) tNga) SNoa) =2,25:(2.1):0,5=9:8:2

= CTDPGN ciia A : CyHg0, —T=CPN_, CTPT ciia A : CoH,0,

2C+2-H 29+2-8
2 2

Xét giai doan 1,48 gam A tac dung voi dung dich NaOH:

1,48
NeoH0, = m =0,01 mol

=6

kC9H802 =n+vV=

Nyaon = 0,05.0,2=0,01 mol

1COOH

1COQ (este khéac phenol)
10H (phenol)+10H (ancol)
10H (phenol)+10 (ete)

Neghg0, = NNaoH = A €O

8 cong thirc cAu tao thoa man:
<|300H COOH
_ |
HC—CH C=CH, HC=CH, HC=CH, HC=CH,

COOH
COOH
COOH

QC—O—CH:CHz H—ﬁ—O—CH:CH@ H—ﬁ—O—C:CHz
0 O

I
O

(b)

A tac dung véi dung dich NaOH thu dugc san phém thu duoc chi gém mot mudi A1 va chat hitu co Az, trong do Az
khong tham gia phan tng trang gwong = A 1a este bi thity phan khong tao ra andehit = Cong thirc ciu tao thoa
man A:
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H— ﬁ —0—C=—CH,

Céc phuong trinh hoa hoc:
H— ﬁ —0—C=—CH,

0
+ NaOH ——> HCOONa + @—ﬁ—CH3
O

A Al A2
Pd, 1°
O om 2o O
o) OH
A, Ay
= 0,
@7?—'_0% H,S0, dac, 170°C_ QCH:CHZ v H,O
OH
A, Ay
3 QCH:CHz + 2KMnO, + 4H,0 1, 3Q?H_?H2 + 2MnO, + 2KOH
OH OH
Ay A

0
3CH; —CH =CH, + 10KMnO, —~— 3C,H, —COOK + 3K,CO; + KOH + 10MnO, + 4H,0
[N

Ay A
0
NH,C==CH + nH,C=CH—CH=CH, — =P CH,—CH—CH,—CH=—CH—CH,
n
A, A,

Cau III: (3 diém) Hoa tan hoan toan 5,68 gam hdn hop X gém kim loai R va kim loai M vao dung dich hon hop
gébm HNO; va HoSO4 dic nong, thu duoc dung dich Y va 8,064 lit hdn hop khi Z (dktc). Khi Z gom hai khi (trong
d6 c6 mot khi c6 mau nau) va c6 khdi luong 17,64 gam. Chét tan trong Y chi gbém cac mudi trung hoa cua kim loai
R (hoa tri IT) va kim loai M (hoa tri IIT). Chia dung dich Y thanh hai phan bang nhau. C6 can can than phan tha nhat
thu duoc 13,76 gam mudi khan T. Thém dung dich NaOH dac, du vao phﬁn thtr hai, thu dugc 4,35 gam két taa Y.
Nung Y1, dén khéi lugng khong dbi thu duoc 3 gam chét ran Y». Khi hoa tan Y2 vao dung dich H>SO4 dac, nong
thi khong c6 khi thoat ra. Gia thiét cac phan tmg xay ra hoan toan.
4
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(a) Cho biét Z gom nhiing khi gi? Xac dinh s6 mol mdi khi va phan tram khoi luong cia luu huynh c6 trong mudi
khan T.

(b) Xac dinh hai kim loai R va M.

Huéng din
(a)
Xac dinh Z:
n, = 8,064 =0,36 mol
22,4
— 17,64
M =46<Mz=—"—=49<M, =64
NO, 0.36 SO,
=
46.nyo, +64.ng, =17,64 Ngo, =0,06 mol
So dd phan tmg:
+4
NO,
0,3 mol
’ T+ H,0
+4
0 +5 S 02
R HNO; 0,06 mol
—> | —
0 +6 7
M H2 S 04 cO can ¢
— 1/2Y ———13,76 gam muoi khan T
5,68 gam X R>", M** .
d + NaOH dac du t <
SO, NO; 1/2Y > 1Y, ——>Rin Y,
T 4,35 gam 3 gam

y, 2504 & s 1hong thu duge khi

BTE _

=1.n +2.n = 1.nNOZ + 2.n502

%2.1’1 2+ +3.n 3+ = 1.n — +2.n 2— NOg SO‘2‘7
R M NO3 S03
l.nNOE +2.nsoi_ =1.0,3+2.0,06 _ nNog =0,12 mol
62.nNO§ + 96'nsoﬁ‘ +5,68=13,76.2 nsoﬁ‘ =0,15 mol
Jomg T = w.lOO% =17,44%
13,76.2
(b)
Xét giai doan nung Y1:

0
Y, (cation kim loai, OH_)I—>Y2 (cation kim loai, 02_) + H,0
— > my o =4,35-3=1,35 gam = ny; , =0,075 mol

—BITH n =2y 0 =2.0,075=0,15 mol
O 2

-
— BT 50 =2n , n__ =0,15mol
OH 0 _, ) oH
17n_ _—16.n , =4,35-3 n _, =0,075 mol
OH 0 0

5
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=my -m_._ = 4,35-17.0,15=1,8 gam

Myim 1oai Y,
My > 2.My 1,5y, = 1rong X c6 mot hidroxit cua kim loai tan trong NaOH dac
%/—/

()

5,68 gam 3,6 gam

= Trong Y chi gdm mét hidroxit kim loai.

bat cong thirc hiddroxxit kim loai trong Y1 1a A(OH)x.

1,8 x=2

' A =24 (Mg)

n,:n__ = =l:x=>A=12x=>
AV oH
=R 1a Mg.

1,8
= N\g (ban diu) = 2-5 =0,15 mol

—2E 52y, +3ny =Ly, +2ng, = 2.0,15+3.ny =1.0,3+2.0,06

= ny; =0,04 mol

24.0,15+0,04.M =5,68 = M =52 (Cr)

=>MlacCr.

Cau IV: (3 diém) Hop chit A tao bdi cac nguyén t6 C, H, N, O. Cho 0,1 mol chit A vao cdc dung 42 ml dung dich
ROH 40% (D = 1,2 g /ml, R 1a mot kim loai kiém), dun nhe cho phan tmg hoan toan. Sau phan tmg, c¢6 can dung
dich, thu dugc 32,96 gam chét ran khan B va 32,04 gam phﬁn bay hoi chi c6 nudc. Nung nong B trong oxi du dé
cac phan tmg hoan toan, thu duoc 24,84 gam chit ran khan D. Dan phan khi va hoi sinh ra 1an luot di qua binh thir
nhit dung luong du dung dich Ba(OH), du, binh thir hai dung luong du photpho d6 dun nong. Sau thi nghiém, khéi
lwong binh thir nhat ting 24,52 gam va cd 63,04 gam két tua, khi duy nhét thoat ra khoi binh thir hai 13 nito c6 thé
tich 2,24 lit (dktc).

(a) X4c dinh kim loai R va cong thure phan tir cua A.

(b) Bun néng 7,3 gam hop chat A voi dung dich HCl du dén phan tng hoan toan, san pham cua phan tng chi gdm
hai chit hitu co 1a dong dang ké tlep va déu c¢6 s6 mol bang s0 mol cua A. Tong khdi lugng ciia hai san pham trén
1a 11,85 gam. Xac dinh cong thirc cdu tao ctia A va phan traim khdi luong mdi chét trong B.

Huéng din

(a)
Xét dung dich ROH:
mdung dich ROH = 42192 = 50,4 gam = mROH = 40%50,4 = 20,16 gam

My 06 (dung dich RoH) = D04 —=20,16 = 30,24 gam

1,8

So d6 phan tng:
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H,0

——

0,1 mol

R,CO,
|
CxHyOth + ROH — 24,84 gam rin D
N —— — O, d
Odmol A 2016 gam C,H, N, 0,R—=5( [CO,,N,, O, du
%/—/
32,96 gam rin B HZO
khi va hoi

{mbinh 1ting — 24’52 gam

{COz, N,, O, du} Ba(OH), du (1) Mp,co, = 63,04 gam

H,0 P dé du, (¥ (2)
khi va hoi
Binh (1) hdp thuy CO, va H,O, H>O tan vao dung dich Ba(OH),, CO> phan tmg véi Ba(OH)s:
CO, + Ba(OH), — BaCO, { + H,0
Binh (2) dung P do héap thy O», tao thanh chat ran P,Os:
4P + 50, —° 5 2P0,
Khi thoat ra khoi binh (2) 1a Na:

Vy, =2.24 lit

ny, = 2,24 =0,1 mol
2 22,4
63,04
mCO2 + mHZO = mbinh 1 ting = 44.0, 32 + 18.HH20 = 24, 52 = nHzo = 0, 58 mOl
Xac dinh R:
— R > ngo =20 o, 2016 _, 2484 _ R _39 k)

= =_Z.
R+17 2R +60
Xéc dinh cong thirc phan tir cua A:

BINTN . _ 2’nN2 20,1 5

> = = =

n, 0,1
o 0,32 4 2484
BINTC . _ CO, KyCO3 _ 138 _
n, 0,1
BINT H
— > Nya) TgoH = 2'nH20 (A+ROH) T 2'nH20 (B +0,)
:>nH(A)+%:2.0,1+2.0,58:>HH(A) =1 mol
n
Sy=tio 1
n, 0,1
—BEL ym, +20,16=18.0,1+32,96 = m =14,6 gam
VISR CX I

b

=12.5+10+16.z+142=146 >z =3
= Cong thirc phan tir cia A: CsHioO3No.



LUl 5 DA — Hanh phiic khong ¢ ddu xa ma & chinh sy vun dip tirng ngay ciia chiing ta cho né
(b)
7,3
NC 0N, = 146 0,05 mol
11,85

MZcha’thﬁucd: =118,5

Goi X chat hiru co 1an luot 14 X, Y (My = Mx + 14).
2
= X: CIHsNCH2COOH; Y : CIH;NC,HsCOOH.
B gdom: H2NCH2COOK (0,1 mol), H;NC2H4COOK (0,1 mol) va KOH du
113.0,1

My +My +14

=118,5= =118,5=My =111,5

%M b1 NCH,COOK = W.IOO% =34,28%
127.0,1
%mHzNC2H4COoK = 596 .100% = 38,53%

YoMy op gy =100% —34,28% —38,53% = 27,19%

Cong thirc cAu tao cua A:
H2N—CH2—|C|:—NH—C|)H—COOH H2N—C|)H—|C|)—NH—CH2—COOH

CHj, CHj,

H2N—CH2—|C|)—NH—CH2—CH2—COOH H2N—CH2—CH2—ﬁ—NH—CH2—COOH
o



