Lua V39 DA — Hanh phic khdng ¢ dau xa ma é chinh sy vun dip tirng ngay caa ching ta cho no

HSG HA TINH 2020 - 2021

Céu 1. (3,0 diém)

1. Dung phuong trinh héa hoc ciia phan tmg dé giai thich:
a. Khong nén tron voi sbng véi phan dam ure dé bon cho cay trong.
b. Kim loai nhém tan trong dung dich HCI hoic dung dich NaOH déu sinh ra mudi va khi.
c. Kim loai bac (mau trang) dé trong khong khi c6 lan hidro sunfua thi bi ta den.
d. Hon hop chat rin gdom Fe304 va Cu (c6 cuing s6 mol) tan hoan toan trong dung dich HCI.

2. Chon céc chat phan &ng thich hop cho céac thi nghiém sau va viét phuong trinh héa hoc cac phan tng.
(Cho biét mdi dung dich phan &ng chi chira mot chat tan).
a. Kim loai A tac dung vai dung dich mudi B, san pham tng thu duoc cé 1 chét két taa, 2 chat khi.
b. Kim loai C tac dung véi dung dich axit D, phan ¢ng xay ra 1 ldc rdi bi ding du hai chat phan tng chwa hét.
¢. Dung dich muéi X tac dung véi dung dich bazo Y, san pham thu duoc ¢6 2 chat két tua.
d. Dung dich mudi Z tac dung véi dung dich mudi T, san pham thu duoc c¢d 1 chat két taa, 1 chat khi.
Huwoéng dan
la.
Khi bon ure cung voi sé bi giam lugng dam vi:

CO(NH,), + H,0 — (NH,),CO,

ure

CaO + H,0 — Ca(OH),
VO1 song

(NH,),CO; + Ca(OH), — CaCO, ¥ + 2NH, + 2H,0
Ngoai ra, CaCOs sinh ra 1a chat ran nén s& lam rin dat.

1.b.
Céc phuong trinh hoa hoc:

2Al + 6HCI — 2AICI, + 3H, T

2Al + 2NaOH + 2H,0 — 2NaAlO, + 3H, T
lc.

Phuong trinh héa hoc:
4Ag + O, + 2H,S — 2Ag,S + 2H,0

den

1.d.

Céc phuong trinh héa hoc:
Fe;0, + 8HCl — 2FeCl; + FeCl, + 4H,0
Cu + 2FeCl; — CuCl, + 2FeCl,

2.

Chon A : Ba; B : (NH4)2.CO3

Ba + 2H,0 — Ba(OH), + H, T

(NH,),CO; + Ba(OH), — BaCO; { + 2NH; T + 2H,0
2.b.
Chon C : Pb; D: HCI

Pb + 2HCl — PbCl, + H,
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Nhdn xét: Mac du Pb la kim loai dimg trudc H trong day dién héa nhung khéng phan tng véi dung dich HCI
lo&ing va dung dich H2S04 lodng vi PbClz, PbSOy4 sinh ra 1a cac chit két taa bam vao bé mat Pb nén s& ngin
can phan tng.
2.C.
Chon X : Ca(HCO:s)2; Y : Ba(OH)a.
Ca(HCO,), + Ba(OH), — BaCO, { + CaCO, ¥ + 2H,0

2.d.
Chon Z : NaHSOg; T : Ba(HCO3)..

2NaHSO, + Ba(HCO;), — BaSO, 4 + Na,SO, + 2CO, T + 2H,0
Céu 2. (2,0 diém)

Cho 4 éng nghiém X, Y, Z, T mdi dng nghiém dung mét chat khi. Chiing dwoc up nguoc trong cac chau
nudc, hién tuong xay ra nhu cac hinh vé:

:
=5 = .

x Y

L}

% A
ANIND;

W

LA

2 M = e

a. Hay cho biét X, Y, Z, T chtra khi nao trong céc khi sau SO», NHs, HCI, N»?
,b- Khi myc nude trong mdi dng nghiém giir nguyén, nho thém mét it dung dich NaOH vao mdi chau
chtra dng nghiém X, Y, Z thi myuc nudc trong mdi 6ng nghiém nay cé thay doi khéng? Vi sao?
Hudéng dan
a.
— Phan tich vé d6 tan cuia cac chét trong nuéc:
+ SO, tan nhiéu trong nudc (1 thé tich nuéc & 20°C hoa tan dugc 40 thé tich khi SOy).
+ HCl tan rat nhiéu trong nudc (¢ 20°C, 1 thé tich nude 6 thé hoa tan téi gan 500 thé tich khi HCI).
+ NHs tan rat nhiéu trong nuéc (6 20°C, 1 thé tich nude hoa tan dugc khoang 800 thé tich khi amoniac).
+ N2 tan rat it trong nudc (6 dieu Kién thuong, 1 lit nudc hoa tan dugc 0,015 lit khi nito).
— Nuéc dang trong dng nghiém 1a do ap suat trong dng nghiém giam so véi 4p suat khong khi, do d6 khong
khi s& day nuéc vao 6ng nghiém cho t6i khi ap suét trong ng nghiém va trong khdng khi can bang
— Giam &p suét trong dng nghiém c6 thé do khi tan vao nuéc hoic khi phan tng voi nude nhung khong giai
phdng khi mai.
— Do tan trong nudc: NHz > HCI > SO2> N2 = X :N2; Y :SO2;Z:NHsz; T:HCIL
b.
— Nho thém mét it dung dich NaOH vao mdi chau chira dng nghiém X (N2), Y (SO2), Z (NH3):
+ Muc nudc trong ng nghiém X khong thay d6i vi Ny tan rat it trong dung dich bazo.
+ Muc nuéc trong 6ng nghiém Y dang Ién vi SO 1a oxit axit nén tan trong dung dich bazo nhiéu hon trong
nudc vi ¢ xay ra phan (ng hda hoc sau:
SO, + 2NaOH — Na,SO, + H,0
SO, + Na,SO, + H,0 — 2NaHSO0,
+ Muyc nudc trong 6ng nghiém Z khong thay d6i.
Cau 3. (3,0 diém)

~
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Mot binh kin ¢6 dung tich 5,6 lit chira hdn hop khi X gom SO, Oz va mét it bot V20s. O diéu kién tiéu
chuan, X c6 ti khdi so vai Hz 1a 25,6. Nung binh mét thoi gian, thu dwgc hdn hop Y gom 3 khi, ty khéi cua Y
so voi X 14 4/3.

a. Tinh hiéu suat phan ang.

b. Cho toan bo hdn hop Y di cham qua dung dich Ba(HCO3), du, phan ung thu duoc hai chat két tua
trang va dung dich Z c6 khéi luong giam di m gam so véi khdi lwong dung dich mudi ban dau. Biét cac phan
tng xay ra hoan toan. Tinh m.

Huéng din

a.

— Xét hon hop khi X:

Mx =25,6.My, =25,6.2=51.2

Ny = 2,6 =0,25 mol
22,4
Ngy, +Ng, =Ny Ngy, +Ng = 0,25 Ngy, = 0,15 mol
= =
64.ng, +32.n5 =my 64.ng, +32.n =0,25.51,2 ng, =0,1 mol

— Nung X mét thoi gian:
250, + 0, =22 250, (*)
t

—Y goém: SO3, SO, du, O du.
— So d6 phan tng:

SO,
0,15 mol SO3
—
o, SO, du, O, du
0.1 mol Y (My /Mx =4/3)
X
BTKL — — 1\_/IX 3
————my =my = ny.Mx =ny.My = ny = nX.l\_/I_ =0,25.—=0,1875 mol
Y

— Theo (*) 2 mol SO2 phan {ing véi 1 mol Oz tao ra 2 mol SOs = Ny gizm =MNo, (pr)
= N, (pr) =0,25-0,1875=0,0625 mol

Theo (*) — _ — —

Mo, (@ =0.1-0,0625=0,0375 mol
5o, (e =0:15-0,125=0,025 mol
=Y gdm: SO3 (0,125 mol); O, du (0,0375 mol); SO, du (0,025 mol).

N0, (ban da 0,15 1Mo, (ban da 0,1 ) S .
2 bandd) _ <D landy) - Hiéu suét phan dng tinh theo SO,

2 2 1
n p
H=—5009  1609,- %125 1609, -83 339
D50, (ban dau) 0.1
b.
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—Y gdm: SO3 (0,125 mol); O, du (0,0375 mol); SO2 du (0,025 mol).
—Y tac dung véi Ba(HCO3), du:
SO; + H,0 — H,S0, 1)

Ba(HCO,), + H,S0, — BaSO, { +2C0O, T+ 2H,0 (2

SO, + H,0 + Ba(HCO,), — BaSO, { + 2C0O, T + 2H,0 (3)
e Npaso, = Nso; = Npaso, = 0,125 mol

Theo (3)
% = =
Ngs0, = Nso, = Npaso, 0,025 mol

m = (mBaSO4 +Mp,50, +Mco, )_ Mgp, ~Mgo,
= m =(233.0,125+217.0,025+44.2.(0,125+0,025)) —80.0,125 - 64.0,025 = 36,15 gam

Nhdn xét: H,SOjz ¢4 tinh axit manh hon ca 2 nic cia H,COsz nén H,S03 day dugc H,CO;3 ra khoi dung dich
mudi trung hoa va mudi axit.
Céu 4. (2,0 diém)

O nudc ta thudng dung nhir cay xanh nhu c6 dau, béo hoa dau, lyc binh,... ¢ u 1am phan xanh bén cho
cay trong. Trong 1,0 tin phan xanh lugng dam, kali, 1an twong dwong véi luong dam, Kali, 1an c6 trong 10 kg
ure, 5 kg kali clorua va 20 kg supephotphat kép. Tinh lugng dam (theo N), kali (theo K20), lan (theo P20s)
c6 trong 10 tin phan xanh trén.

Hudéng dan
— Xét 1 tin phan xanh:
+ Ure ¢6 cong thirc 1a (NH2)2CO:

10 1
n =—=— (kmol
(NH),C0 = = ¢ ( )

BTNT N 1
——————>ny = 2.n(NH2)2CO =ny = g (kmol)

=my = 14.%=4,67 kg
+ Kali clorua cé cbng thirc KCI:

5

2

BTNT K 5
—)2.nKzo =Ngo = Ng o = m (kmol)
5
= szo = TLI-,S94 =3,15 (kg)
+ Supephotphat kép c6 cong thic la Ca(H2PO4)2:
20

NeaH,P0,), = Hay (mol)

BTNT P 20
20
= mP205 = 23—4142 = 12,14 (kg)

— Trong 10 tan phan xanh:
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my =10.4,67=46,7 (kg)
Mg o = 3,15.10=315 (kg)
Mp o, = 12,14.10=121,4 (kg)
Cau 5. (2,0 diém)
Hon hop X gom kim loai M (c6 hoa tri khong doi) va Fe c6 ti Ié mol nw : nge = 2 : 3. Chia hdn hop X
thanh 3 phan bang nhau:
Phan 1: Tac dung vira du véi 16,8 lit Cl, (dktc).
Phan 2: Tan hét trong dung dich H2SO4 lodng thu duoc 13,44 lit H, (dktc).
Phan 3: Dt chay hét trong oxi, thu duoc 33,4 gam hdn hop oxit cia M va FezO..
Xac dinh kim loai M va khéi lwong ctia né trong hdn hop X.
Huéng dan
— Pat s6 mol céc chat trong 1/3 X: M (2a mol); Fe (3a) mol.
— Goi héatri cua M la m.

— Xét phan 1:
2 22,4

Céc phuong trinh héa hoc:
0
2M + mCl, —— 2MCl

2a—> ma mol

0
2Fe + 3Cl, —— 2FeCl,

3a— 4,5a mol
Ngy, =ma+ 4,5a=0,75 (I)
— Xét phan 2:
ny, = 1232,44? =0,6 mol
Cac phuong trinh héa hoc:
2M + mH,SO, (lodng) — M,(SO,),, + mH, T
2a —> ma mol
Fe + H,S0, (loing) » FeSO, + H,T
3a—> 3a mol
Ny, =ma+3a=0,6 ()
— Xét phan 3:

Céac phuong trinh hoa hoc:
4M + mO, — 5 2M,0,,
2a —> a mol
3Fe + 20, —“ Fe,0,
3a—> a mol
My o +Mg o, = 33,4 = (2M+16m).a+232.a=33,4 = 2Ma+16ma+232a =33,4 (III)
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T8 hop (D), (D), (IIT)

ma=0,3;a=0,1;Ma=2,7

m=23
=
M =27 (Al)
My (x) = (2,7.2).3=16,2 gam

Ciu 6. (3,0 diém)

Cho tir tir dén du dung dich Ba(OH)2 0,1M vao 100 ml dung dich X gém Alx(SO4)3 0,1M va H,SO4
0,2M.

a. Hay viét phuong trinh héa hoc c4c phan ung xay ra theo diing thir tu.

b. V& db thi biéu dién su phu thudc khéi lwong két tua (gam) vao thé tich dung dich Ba(OH); (lit).
Trong d6, truc tung biéu din khéi lugng két taa, truc hoanh biéu dién thé tich dung dich Ba(OH)2 0,1M.
Huéng dan

a.

Thtr tu cac phuong trinh héa hoc:
H,SO, + Ba(OH), — BaSO, { + 2H,0 (1)
Al,(SO,), + 3Ba(OH), — 2A1(OH); 4 + 3BaSO, { )
2A1(0H), + Ba(OH), — Ba(AlO,), + 4H,0 3)

b.

Ny 5o, =0,1.0,2=0,02 mol
Tai thoi diém xay ra phan &ng trung hoa (phan tng (1) vira du):

Theo (1) 0,02

— 05 Ny oy, = Mhys0, = Neaom, = 0:02 Mol = Vg paom, = oL 0,2 lit
My g = Mpaso, = 233.0,02 =4,66 gam

Tai thoi diém két taa cuc dai (phan Gng (1) va (2) vira du):
— 2B s npomy, = M50, 3N AL s0,); = Deaom, = 0:02+3.0,01=0,05 mol

2

Tai thoi diém két taa cuc tiéu (phan ang (1), (2), (3) vira du):
Theo (1), (2), (3)

0,06 .

2

My 0 = Mpgso, =233.0,05=11,65 gam
D6 thi biéu dién sy phu thudc khéi lwong két tiia (gam) vao thé tich dung dich Ba(OH); (lit):

Chemistry khéng ¢ ddu xa ma ¢ chinh trong tim ching ta
6



Lua V39 DA — Hanh phic khdng ¢ dau xa ma é chinh sy vun dip tirng ngay caa ching ta cho no

khoi luong két tha(gam)
A

13,21
11,65

———————————

4,66 1o

0 02 0,506

Vdd Ba(OH), (lit)
Cau 7. (3,0 diém)

D6t chay hét mot lugng cacbon trong binh chira day khdng khi. Sau phan tng thu duoc hdn hop khi X
goém 3 chat. Cho X qua 100 ml dung dich hdn hop NaOH 1,0M va Ba(OH), 0,2M. Két thic cac phan ung,
thu dugc m gam két taa va 3,248 lit (dktc) hdn hop khi Y ¢ ti khdi so véi Ha 1a 14. Phan tram khéi luong
ctia nguyén t6 oxi trong Y 12 5,91%. Biét trong khong khi, Oz chiém 20% thé tich con lai 1a Np, cac phan ang
xay ra hoan toan.

a. Viét cac phuong trinh hoa hoc cac phan (ng xay ra.

b. Tinh m.

Huoéng din
a.
Céc phuong trinh héa hoc:

0
C+0, —— CO,

C+Co, 200
X gédm: COz, N2, Oz du hoic COz, CO, Na.
My =142=28=My, =Y :N,, CO=X:CO,, CO, N,
X tac dung vai dung dich bazo:
CO, + Ba(OH), — BaCO; { + H,0
CO, + 2NaOH — Na,CO, + H,0
CO, + Na,CO; + H,0 — 2NaHCO,
CO, + BaCO, + H,0 — Ba(HCO,),
b.

— X4c dinh s6 mol céc chat trong Y:

ny = 3,248 =0,145 mol
2

= my =0,145.28 =4,06 gam

5,91%.4,06

Ny, =Ny —Ngg =0,145-0,015=0,13 mol
— Xét giai doan ddt chay C:
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ny, 0,13
n02 (kk) = Tz = T = 0,0325 mOl
So d6 phan ng:
0o, Cco,, CO
— —
0,0325 mol {0 0,015 mol
C+ —
N, N,
0,13 mol 0,13 mol
khong khi Y

—252n,, =2in¢g, +Ncp = 2.0,0325=2.n¢, +0,015

— Xét giai doan Y tac dung vaéi dung dich bazo:
ny,og =0,1.1=0,1 mol
Npy(om), =0,1.0,2=0,02 mol

Trong Y, chi c6 CO2 tac dung véi dung dich bazo:

co, + Ba(OH), — BaCO; | + H,0

0,02 «0,02—> 0,02 mol
Co, + 2NaOH — Na,CO, + H,O0
(0,025-0,02) > 0,01 mol

m = Mg,co, =0,02.197=3,94 gam
Céu 8. (2,0 diém)

Hoa tan hoan toan 3,6 gam Mg vao 39,2 gam dung dich H2SO4 80% chi thu dugc dung dich X va khi.
Cho dung dich X tac dung hoan toan véi 250 ml dung dich NaOH 2M, loc bo két tua dwgc dung dich Y. C6
can dung dich Y, thu duoc 32,865 gam chat ran Z. Tinh ndng do phan tram cia MgSQ4 trong X.
Hudéng dan
— Cac phan tich va so @ phan tng :

H>SO4 80% la H2SO4 dac

Mg tac dung vai H2SO4 dac :

Mg + H,S0, (dac) —"—>MgSO,, + khi + H,0
Dung dich X gom MgSO4 va c6 thé ¢6 HSO4 dur

H,S0, +2NaOH —> Na,SO, + 2H,0

MgSO, +2NaOH — Na,SO, +Mg(OH), 4

Dung dich Y gom Na2SO; va c6 thé c6 NaOH du. C6 can dung dich Y thi thu duoc chat rin Z gom
Na>SO4 va NaOH du

—Tinh toan :
Ny, = 3’5 =0,15 mol
Ny so, = —39’29'20% =0,32 mol

Ny,og = 0,25.2 =0,5 mol
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Xét giai doan dung dich X tac dung véi NaOH :
Néu NaOH hét :

Béo toan nguyén t6 Na

N0 = 20N,,50, = 0,5 =20, g0,
= Ny, 50, = 0,25 mol = my, oo, =142.0,25=35,5 gam > 32,865 gam =m 4,
= vo i = Z gom Na,SO, va NaOH du

Goi s6 mol céc chat trong Z 1a Na2SO4 : a mol ; NaOH du : b mol
My 50, + Mygor g = My = 142.2+40.6=32,865 (1)

So db phan &ng :
Mg(OH), ¥
Na,SO,
%/_/
H,S0,du] 570 NaOH dur NaOH du
%/—/ J R ——
dd X ddY b mol

%,—J
32,865 gam rin Z

BTNT Na
_ > =2. =
NyoH = 2:0Ng,50, F DNaon v = 22+b=0,5 (1D

T6 hop (1) va (I1) ta cé : a = 0,2075 mol ; b = 0,085 mol

BINT S
— v = = = m
Nyies0, + M,50,dv = DK,50, = Ns(x) 0,2075 mol > Nyie50, 0,15 mol

ng(x)
= X ¢6 H,SO, du
Xét giai doan Mg tac dung vai HaSO4 dac :

So db phan tng :
0 +6 0 1\712 0
Mg +H, SO,(dic)——> g4 +khi + H,0
0,15 mol 032 mol H,SO, du

dd X(ng(x,=0,2075 mol)

—IEE 50y g0, = Nsex) + sann) = 0:32 = 0,2075 + ng ) = Ng ) = 0,1125 mol

Goi k 14 s6 electron trung binh trao déi tao ra khi
Céc qua trinh nhuong, nhan electron :

Mg’ - Mg*? + 2e || + ke —  S(khi)

0,15— 0,3 0,1125.k <« 0,1125
Béo toan mol electron 50.3=0.1125.k = k =2.67

=2 <k =2,67 <8= khi gom SO, va H,S

Goi s6 mol céc khi 12 SOz : x mol ; H,S : 'y mol
So db chi tiét cua phan ung :
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+4
S0,
0 +6 O 1\4/-[2 SO X mol
Mg +H, SO, (dac)——> 8584 + ) +H,0
e —— e ——— T
0,15 mol 032 mol H,S0, du H, S
dd X(DS(X):0,2075H101) y mol

khi (nggp;=0.1125 mol)
Ngo, TN g = Ngppy = X +Y = 0,1125 (*)
Cac qua trinh nhuong, nhan electron :

S+ 2e — SO,
Mg’ — Mg*™ + 2e 2x

0,15 0.3 llg* | ge > H,S

8y <y
Biéo toan mol electron »0,3=2x+8y (**)

T6 hop (*) va (**) tacé : x = 0,1 mol ; y = 0,0125 mol
BTKL
— My TMy4 y,50, = Mygx TM

so,™ T My st
—3,6439,2 = my, 5 +64.0,1 +34.0,0125 = my, x =35,975 gam
Nong do phan trim MgSO4 trong dung dich X 14 :

m
C%(MgSO, ) = —Me80s 1 _ 120.0.15

.100 = 50,03%
My x 35,975
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