Lueu Véin Dau — Chemistry khdng & dau xa ma ¢ chinh trong tim ching ta
CHON HSG THANH PHO VINH NGHE AN 2021 — 2022
Céu 1. (3,25 diém)

1. Cho Fe304 vao dung dich H,SO; lodng du. Sau phan ung thu duoc dung dich X. Hay cho biét trong
sb cac hoa chat sau: bot Cu, khi Clo, Ag , dung dich Na,COs, dung dich HI, khi H2S, bot Fe, dung dich
KMnOg4; nhitng hoé chat nao phan tng dugc véi dung dich X. Viét phan ang xay ra.

2. Binh A chira day khi Clo, binh B chira day khi Hidro, binh C chira khéng khi. Lam cach nao c6 thé
chuyén Clo tir binh A sang binh C hozc chuyén khi Hidro tir binh B sang binh C. Giai thich cach lam d6.

3. Viét cac phuong trinh phan @ng xay ra khi ding nuéc voi trong du dé loai bé mdi khi doc sau day ra
khoi khong khi bi 6 nhiém: Clz, SO2, H2S, NO,.

Huéng dan

1.

Fe,0, + 4H,50, (loang) — FeSO, + Fe,(SO,); + H,0

Dung dich X: FeSO4, Fe(SO4)s, H2SO4

Dung dich X tac dung dugc véi Cu, Clz, Na2CO3, HI, H3S, Fe, KMnO4
Cu + Fe, (SO, ); — CuSO, + 2FeSO,

3Cl, + 6FeSO, — 2Fe,(S0,); + 2FeCl,

Na,CO, + H,S0, — Na,SO, + CO, T + H,0

Na,CO, + FeSO, — FeCO; { + Na,SO,

3Na,CO; + Fe,(SO,); + 3H,0 — 2Fe(OH); ¥ + 3CO, T + 3Na,SO,

2HI + Fe,(SO,); — 2FeSO, + I, + H,SO,

H,S + Fe,(SO,); — 2FeSO, + S+ + H,S0,

Fe + H,SO, — FeSO, + H, T

Fe + Fe,(SO,); — 3FeSO,

10FeSO, + 2KMnO, + 8H,SO, — 5Fe,(SO,); + 2MnSO, + K,SO, + 8H,0
2.
Chuyén Clo tir binh A sang binh C bang cach tp nguoc binh A 1&n binh C mét thoi gian vi Clz nang hon
khong khi (Cl2 nang gap khdng khi Z—; lan)
Chuyén Hidro tir binh B sang binh C bang cach up ngugc binh C I&n binh B mét thoi gian vi Hz nhe hon
khong khi (H2 nhe bang 22—9 lan khong khi).

3.
Céc phuong trinh héa hoc:
2C1, + 2Ca(OH), — CaCl, + Ca(ClO), + 2H,0
SO, + Ca(OH), — CaSO; 4 + H,0
H,S + Ca(OH), — Ca$ + 2H,0
4NO, + 2Ca(OH), —> Ca(NO,), + Ca(NO,), + 2H,0
Céu 2. (4,0 diém)
1. C6 6 dung dich riéng biét khdng mau mat nhan 1a: natri cacbonat, Kali hidrocacbonat; bari clorua;
axit clohidric; natri sunfat, natri nitrat. Néu chi dung dung dich bari clorua cé thé nhan biét duoc dung dich
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nao trong sé cac dung dich trén (Cac dung cu trong phong thi nghiém c6 du). Viét cac phan wng héa hoc
minh hoa.

2. Cho ba khi X, Y, Z. Bét chay V lit khi X thu dugc V lit khi Y va 2V lit khi Z. Hop chat X khong
chtra oxi, Z 14 san pham thu dugc khi cho luu huynh tac dung voi dung dich H.SO4 dic, ndng. Y 1 oxit trong
d6 khoéi lugng oxi gap 2,67 1an khéi lwong nguyén té tao oxit. C4c thé tich khi do & cung diéu kién. Viét cac
phuong trinh hoa hoc xay ra khi

a. Pot chay hdn hop X, Y, Z trong khong khi (néu c6 xay ra).

b. Cho Z lan luot suc qua cac dung dich: Bra, H20, H2S, Na;CO3, KMnOs,.

Huwdéng din
1.
Trich m&i mau thir mot it cho vao cac dng nghiém khac nhau c6 danh sé. Nho dung dich BaCl, vao cac ong
nghiém:
+ Céc 6ng nghiém thu duoc két tua tring: Na,COs, NazSO4
Na,CO, + BaCl, — BaCO, ¥ + 2NaCl
—
trang
Na,SO, + BaCl, — BaSO, { + 2NaCl
—
trang
+ Cac 6ng nghiém khong c6 hién tuong xay ra: KHCOs, BaCl,, HCI, NaNO3
Nho céac éng nghiém khong hién tuong vao cac két taa trén:
+ Két taa nao tan 1a BaCOs3 va dung dich nho vao 1a HCI:
BaCO, + 2HCI — BaCl, + CO, T + H,0

Dung dich ban dau la Na,COs
+ Két tia khdng tan 1a BaSOs = Dung dich ban dau 1a Na,SO4
Nho dung dich HCI vao céac dung dich KHCO3, BaCl,, NaNOs
+ Dung dich c6 khi khdng mau thoat ra la KHCOs:
KHCO, + HCl — KCl + CO, T + H,0
+ Céac dung dich khéng hién tugng: BaCl,, NaNO3
Nho dung dich Na;SO4 vao céc dung dich BaClz, NaNOg:
+ Dung dich thu duoc két taa trang: BaCl,
Na,SO, + BaCl, — BaSO, { + 2NaCl

>
trang

+ Dung dich khong hién twong: NaNOs

2.2
Z 13 SOy

S + 2H,80, (dac) ——» 350, + 2H,0
Xac dinh Y:

bat cong thic caa Y: M2Om

4
mg =2,67.my = 16m=2,672M =M =3m =1 . ~Y : CO,
M=12 (C)

= X:CS;
Trong X, Y, Z chico X chay:

CS, + 30, —— CO, + 250,
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Nhdn xét: Cacbon disulfide hay disulfide cacbon 1a mét chat long khdng mau d& bay hoi (ts = 46,3°C) V6i
cdng thac hda hoc CS;.
2.b.
Céc phuong trinh héa hoc:
SO, + Br, + 2H,0 — H,SO, + 2HBr

SO, + H,0 —— H,S0;

SO, + 2H,S — 3S{ + 2H,0

SO, + Na,CO, — Na,SO; + CO, T

550, + 2KMnO,, + 2H,0 — K,S0, + 2MnSO, + 2H,S0,
Nhan xét:
+ SO phan ng véi nudce brom 1a do khi Br, tAc dung mot phan véi nuée sinh ra HBrO 1a chat ¢ tinh oxi
héa rat manh. Néu Br; trong dung mdi hitu co nhu CCly thi SO, khdng phan ¢ng véi brom.

SO, + Br, + 2H,0 — H,SO, + 2HBr

SO, + Br, /CCl, — khong phan ting

Céu 3.(4,0 diém)
1. Mét phi kim X c6 hoa tri cao nhat trong hop chat véi oxi 1a VI, trong hidroxit cao nhat (A1), X
chiém 32,653% vé khdi luong. Tim X va viét phuong trinh phan tmg theo so db sau:

NaOH + A1 = A2+ HO Bs+ A > Azl + Ag+ Ay

B+ A, > Azl +As+H0 B:+ A; —> BaCl, + H,O

Bz+A2—>A3~L + As+ HO As+ B, — Bz + H0O
As+ By > By

Bs+A; > Azl +As+AsT +H0
B4+A2—)A3~L +A4+A5T + H,0O B4t—)BS+A5T + H0

2. Giai thich ngan gon cac trudong hop sau:

a) Trong thién nhién c6 nhiéu ngudn tao ra HoS nhung khong ¢ hién tuong tich tu khi H2S trong
khang khi.

b) Cho hén hop chét ran tron déu gdm Ba(OH), va NHsHCO3 vao 6ng nghiém dung nudc ¢ khi mui
khai bay ra va xuat hién két tua tring.

c) Khéng nén bon phan supephotphat, phan dam ure, phan dam amoni cung véi voi bot.

d) Vi sao mudi thd dé bi chay nudc.
Huéng dan
1.
X ¢6 hoa tri cao nhit 1a VI = Oxit cao nhat cua X 1a XO3; = Hidroxit cao nhat caa Ai: HoXO4

X0, + H,0 - H,XO,

X
2+X+16.4
= A1 H2SO4

Céc chat thoa man: NaHSO; (Az); Ba(HCO3)2 (B4); BaCOj3 (Bs); BaSO4 (As); NazSO4 (As); CO;2 (As);
Ba(OH). (B>); BaO (By); HCI (Av); BaCl; (Bs); NaCl (Ag)
Cac phuong trinh hoa hoc:

.100% =32,653% = X = 32(S)
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NaOH + H,S0, — NaHSO, + H,O
(S — | —

A Ay
BaO + 2NaHSO, — BaSO, ¥ + Na,SO, + H,0
By
A, A3 Ay

Ba(OH), + 2NaHSO, — BaSO, { + Na,SO, + 2H,0
%/_/

—
BaCO, + 2NaHSO, — BaSO, { + Na,SO, + CO, T + H,0
— —— —— —
Ba(HCO,), + 2NaHSO, — BaSO, { + Na,S0, + CO, T + 2H,0
B4 A2 A3 A4 AS

BaCl, + 2NaHSO, — BaSO, ¥ + NaCl + HCI

B5 Ay A3 6 7
BaO + 2HCI — BaCl, + H,0
CO, + Ba(OH), — BaCO; | + H,0

As B, B
2CO, + Ba(OH), — Ba(HCO,),

As By By

Ba(HCO,), —“— BaCO, 4 + CO, + H,0
%/_/ %,_J
By B; As
2.a)
H>S c6 tinh khir manh nén phan (g véi oxi trong khéng khi nén khong cé sy tich tu H,S trong tu nhién:
2H,S + 0, — 2S + 2H,0

2.b)
Ba(OH), + NH,HCO, — BaCO, { + NH; T + 2H,0
| ——— —
trang mui khai
2.0)

Khong nén bon phan supephotphat, phan dam ure, phan dam amoni ciing véi voi bot vi tao hop chat it tan va
khi NH3 nén cay kho hap thu:

CaO + H,0 — Ca(OH),

Ca(H,PO,), + 2Ca(OH), — Ca,(PO,), ¥ + 4H,0

%/—/

supephotphat
(NH,),CO + H,0 — (NH,),CO;,
%,—J

(NH,),CO; + Ca(OH), — CaCO, { + 2NH; T + 2H,0

2NH,NO; + Ca(OH), — Ca(NO,), + 2NH,; T + 2H,0
2.d)
Muébi thé dé bi chay nude vi n6 hap thu hoi nudc trong khong khi.
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Céu 4. (4,0 diém)

1. Chia 15 gam mot mudi sunfua caa kim loai R (c6 hoa tri khéng d6i) 1am hai phan. Phan 1 tac dung
véi dung dich HCI du tao ra khi A. Phan 2 d6t chay hét trong oxi vira du thu dwoc khi B. Tron hai khi A va B
vé6i nhau thi thu dugc 5,76 gam chat rin mau vang va mot khi du thoat ra. Dung mot lwgng NaOH (trong
dung dich) téi thiéu dé hap thu vira hét luong khi du nay thi thu dugc 6,72 gam mubi. Hay xac dinh tén kim
loai R. Biét tit ca cac phan tng déu c6 hiéu suat 100%.

2. Hoa tan hoan toan m gam hdn hop X gom Fe va kim loai M (héa tri n khong doi) trong dung dich
H2S04 dic, nong, du, thu duoc dung dich A va khi SO, (san pham khir duy nhat). Hap thu hét luong SO
bang dung dich chtra 0,1 mol NaOH (du), thu dugc dung dich chtra 5,725 gam chét tan. Thém vao m gam X
mot luong kim loai M gap d6i lwong kim loai M c6 trong X, thu duoc hdn hop Y. Cho Y tan hét trong dung
dich HCI du, thu dugc 0,0775 mol H. Thém vao m gam X mét lugng Fe bang luong Fe c6 trong X, thu duoc
hén hop Z. Cho Z tac dung véi dung dich HSO4 lodng, du, thu duoc dung dich B chaa 5,605 gam mudi.
Viét cac phuong trinh phan tng va xac dinh M.

Huéng dan

1.

Dit cong thire caa mudi sunfua: RSy
Xét phan 1:

R,S, + 2nHCl — 2MCl, + nH,S T

Khi A: H2S
Xét phan 2:

R,S, + n0, —"— M,0, + nSO,

Khi B: SO2
Tron hai khi A va B:

SO, + 2H,S —> 38 + 2H,0

0,18
5,76 Ngo, (pit) = 3 =0,06 mol
ng = ;)2 =0,18 mol = 015
NS (o) = 7 — 3' =0,12 mol

Trwong hep 1: Khi thoat ra la SO du
Luong NaOH téi thiéu nén tao mudi axit.
SO, + NaOH — NaHSO,

NNGHSO; = 610—742 ~ 0,065 mol

= Ngo, (aw = DNanso, = 0,065 mol

SO, du nén H2S hét.

Ngo, p2) = Ns0, (pi) + D50, (dw = 0,00 +0,065 =0,125 mol
N5 p1) = Nys (pay = 0-12 mol

= Ng =Ngg () + N s 1y = 0,125+0,12 =0,245 mol

BTINT S 0,245

——n. = =
nng g =Ng=>Ng g mol

n
0,245

— (2R +32n). =15=R =14,61n = Loai



Lueu Véin Dau — Chemistry khdng & dau xa ma ¢ chinh trong tim ching ta
Truwong hep 2: Khi thoat ra l1a HzS du
Luong NaOH téi thiéu nén tao mudi axit.
H,S + NaOH — NaHS

N\ams :%:0,12 mol

= Ny 5 (dw = DNaHS = 0,12 mol
H2S du nén SO> hét.
Ngo, p2) = Ns0, (pt) = 0,06 mol

= Ng =Ngo, (p2) T N, (pl) = 0,06 +0,24 =0,3 mol

BINT S 0,3
——— > nN. = = —
nng g =Ng=>Ng g - mol
n=3

R =27 (Al)

— (2R +32n). 23
n

:15:>R:9n:>{

Nhan xét:
H,S + S0, —C 5 H,S,0,
2H,S(k) + SO, (k) —122 5 35 4+ 2H,0
2H,S(k) + SO, (dd) ——> 3S(keo) + 2H,0
(2n—5H,S(k) + (5+1)SO,(dd) ——> 3H,S,0, + (2n—8)H,0
Nhu vay, tron khi H2S vai khi SOz liéu cé thu duoc S khdng?
2.
Xét m gam hon hop X:

Pit s6 mol cac chat: Fe (a mol); M (b mol).

X t&c dung vai H2SO04 dac, nong, du:

2Fe + 6H,50, (dic) ——> Fe,(SO,); + 350, T + 6H,0
a—> 1,5a mol

2M + 2nH,S0, (dic) ——> M,(SO,), + nSO, 1 + 2nH,0
b— 0,5nb mol
= Ngy, = (1,5a+0,5nb) mol
Hap thu SO, vao dung dich NaOH du:
SO, + 2NaOH —» Na,SO, + H,0

(1,5a+0,5nb) —> (1,5a+0,5nb) mol
Chat tan thu dugc gdm: Na,SO3, NaOH du
&)msoz TMNa0H = Mehgt tan T MH,0
= 64.(1,5a+0,5nb) + 40.0,1 = 5,725 +18.(1,5a + 0, 5nb)
= 1,5a+0,5nb =0,0375 (I)

Xét hon hop Y:
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Y gdm: Fe (a mol); M (3b mol)
Fe + 2HCI — FeCl, + H, T

a—> a mol
2M + 2nHCl — 2MCI_ + nH, T
3b > 1,5nb mol

ny, =a+ 1,5nb =0,0775 (II)
Xét hon hop Z:
Z gom: Fe (2a mol); M (b mol)
Fe + H,SO,(loang) > FeSO, + H,7T

2a —> 2a mol
2M + nH,S0, (loing) — M,(SO,), + nH, T
b— 0,5b mol

= 304a+ Mb +48nb = 5,605 (1II)

_ @A) s 5 — 0,01 mol;nb = 0,045 mol

&304.0,01 +Mb +48.0,045 = 5,605 = Mb =0,405
Mb 0,405 n=3
nb 0,045 M =27 (Al)

Cau 5. (4,75 diém)

1. A 1a mot loai phan dam chira 46,67%N. Dé dét chay hoan toan 1,8 gam A can 1,008 lit O, (dktc).
San pham chay gom N2, CO2 va hoi nudc, trong d6 ti 18 s6 mol CO, va H20 1a 1 : 2. Hay xac dinh cong thuc
phan tir va viét cong thirc cau tao cua A. Biét rang cong thirc don gian nhét cia A ciing chinh 1a cong thic
phan tu.

2. Hoa tan hét 40,1 gam hén hop gdom Na, Na20, Ba, BaO vao nudc du duoc dung dich X ¢6 chta 11,2
gam NaOH va 3,136 lit khi H2 (dktc). Suc 0,46 mol khi CO, vao dung dich X, két thic phan tng loc két taa
thu dugc dung dich Y. Cho dung dich Z chira HCI 0,4M va H2SO4 dM. Cho tir tir 200 ml dung dich Z vao

dung dich Y, thiy thoat ra x mol khi CO,. Néu cho tir tir dung dich Y vao 200ml dung dich Z, thay thoat ra
1,2x mol khi CO». Tinh gia tri caa d?
Huéng dan

9:M:9n:>{

1.

Ny = 1,008 =0,045 mol
92 9224

n = 36,67%.1.8 _ 0,06 mol
N 14

bat: Ngo, =2 mol;nH20 =2a mol
So d6 phan tng:

o
(C,H,O,N)+ 0O, ——-CO0,+ H,0 +N,
—_—
1,8 gam A 0,045 mol a mol 2a mol
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—L >m, +mg =meg, +my o +my, = 1,8+32.0,045=44.a+18.2a+14.0,06

=a=0,03 mol

Ngo, =0,03 mol

ny o =0,06 mol
Mepy +Myay +Moay +Myay =My =12.0,03+2.0,06 +16.n 4, +14.0,06 = 1,8
= Nga) = 0,03 mol
Neea) P Nyea) SNoa) 0Ny =0,03:0,12:0,03:0,06 =1:4:1:2
= Cong thirc don gian nhat caa A: CH4ON>
Do c6ng thirc don gian nhat triing vai cong thac phan tir = Cong thirc phan tir caa A: CH4ON hay
(NH2).CO
Cong thuc cau tao cua A:

ﬁ
C
HZN/ \NH2
urea
2.
Xét giai doan hdn hop ban dau tac dung véi H.0 du:
Céc phuong trinh héa hoc:

2Na + 2H,0 — 2NaOH + H,T ()
Ba + 2H,0 — BaOH), + H,T (2

Na,O0 + H,0 — 2NaOH 3)
BaO + H,O — Ba(OH), 4)
Ny = 3,136 =0,14 mol
27924
N0 = % =0,28 mol

Dit s6 mol Ba(OH) 1a a mol; H,0 phan tng la b mol
So d6 phan tng:

NaOH
—
Na, Ba .0 0,28 mol o1
+ - +
Na,O, BaO 2 Ba(OH), ’
, b mol [ —— 0,14 mol
40,1 gam a mol
ddx

BTKL
> Mgy hop ban dan T MH,0(ps) = MNaoH T MpaoH), T My,

=40,1+18b=11,2+171a+2.0,14 (I)

— 52y 6 = Nyyon + 2Ny 0m), + 2.0y, =>2b=0,28+2.a+2.0,14 (1)

TS hop (0, (D .\ _ 0,22 mol ; b = 0,22 mol
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X¢ét giai doan suc 0,46 mol CO2 vao dung dich X:
CO, + Ba(OH), — BaCO, 4 + H,0 (5

0,22 « 0,22 > 0,22 mol
CO, + 2NaOH — Na,CO; + H,0 (6)
0,14 « 0,28— 0,14 mol

= Nco, @ = 0:46-0,22-0,14=0,1 mol
CO, + Na,CO; + H,0 — 2NaHCO, (7)
01— 0,1 0,2 mol
{Ncho3 : 0,2 mol
=>Y:
Na,CO, du : 0,14 —-0,1=0,04 mol
Ny =0,2.0,4 =0,08 mol
o {nsto4 =0,2d mol
bat HA la axit chung cho HCI, H2SO4
— s Ny =Ny + 20y oo, = Ny =(0,08+0,4d) mol

Nho tir tir 200 ml dung dich Z vao dung dich Y (TN1):
HX + Na,CO; —> NaHCO, + NaX (8)

HX + NaHCO; — NaX + + CO, + H,0 (9)
NaHCO; : du
Neo, (1) < Do, (mvz) = TNL: {H+ et
— 0O sy =Ny, co, +Nco, = 0.08+0,4d =0,04+x (I)
Nho tir tir dung dich Y vao dung dich Z:
2HX + Na,CO; — 2NaX + CO, T + H,0 (10)

HX + NaHCO,— NaX +CO, T+ H,0 (11)

Trwong hop 1: HX du
Theo (10), (11)

> NNa, o, T NMNaHCO; = Neo, = 0,04+0,2=1,2x =x=0,2 mol

—® 50,08+0,4d =0,04+0,2=0,08+0,4d =0,24 =d =0,4 M
Theo (10), (11)

=vVvoly
Truwong hep 2: HX hét

NNa,co; 0,04 1

Nya,co, =Y mol
bat: -
Nnahco, 023 N\anco, =9y Mol
NN, 054 (pi) + INaHCO; (pi) = Beo, = Y +3y =1,2x (1)

— QDY) 4y 0,1 mol;y =0,02 mol;d =0,15 M



