Lueu Véin Dau — Chemistry khdng & dau xa ma ¢ chinh trong tim ching ta

CHON HSG 9 THANH PHO VINH NGHE AN VONG 2 NAM 2021 — 2022

Céu 1. (4,75 diém)

1. Viét 6 phuong trinh hoa hoc diéu ché truc tiép khi oxygen.

2. Hay tim cach thu lay tirng kim loai riéng biét ra khoi hdn hop ran gém: NapCOs, BaCOs, MgCOs,
FeCO:s.

3. Suc khi (A) vao dung dich (B) chira mudi sat (I1T) du duoc chat ran (C) mau vang va dung dich (D).
Khi (X) mau vang luc tc dung vai khi (A) trong nuédc duoc dung dich (Y). Thém BaClz vao dung dich ()
thay c6 két tua tring. Khi (A) tac dung véi dung dich (E) lodng 1a mudi clorua ciia kim loai tao ra két tua (2).
Dbt chay (Z) bai oxi duoc kim loai long (F) mau tring bac. Xac dinh A, B, C, D, E, F, X, Y, Z. Viét phuong
trinh hdéa hoc cua cac phan tng xay ra.
Huéng dan
1.
Céc phuong trinh héa hoc:

2KMnO, —“— K,MnO, + MnO, + 0,
2KCIO, —XM1% oy + 30, 1
2KNO, —"— 2KNO, + 0, 1

2H,0, M , o, 1+ 2H,01

2H,0 — et o 1 +0, 7T

co mat HzSO4

2NaNO, ——» 2NaNO, + 0, 1

2.

Cho hdn hop vao nuéce du, khudy déu, sau d6 dé yén va loc thu dugc:

+ Dung Qich : Na2COs

+ Chat ran: BaCO3, MgCO3, FeCOs.

Cho dung dich HCI1 du vao dung dich Na;COs:
Na,CO; + 2HCI — 2NaCl + CO, T + H,0

Cb can dung dich (NaCl, HCI du) thu duoc chét ran 1a NaCl. Bién phan néng chay NaCl s& thu duoc Na:
2NaCl —%™ _52Na + Cl,

Nung hdn hop chat ran (BaCOs, MgCOs, FeCOs) trong chan khong dén khdi luong khong doi:

BaCO; —~—> BaO + CO, 1
MgCO; —"— MgO + CO, 1

FeCO, —% > FeO + CO, 1
Cho chat ran thu duge (BaO, MgO, FeO) vao nudc du, khudy déu, sau d6 dé yén va loc thu duoc:
+ Dung dich Ba(OH)a:
BaO + H,0 — Ba(OH),
+ Chat rin: MgO, FeO
Cho dung dich HCI du vao dung dich Ba(OH)2:
2HCI + Ba(OH), — BaCl, + 2H,0

Cd can dung dich (BaCly, HCI du) thu dugc chat rin 1a BaCl,. Bién phan néng chay BaCl, sé& thu duoc Ba:
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BaCl, —® ;Ba + Cl,

Dan khi CO du di qua hdn hop chét ran (MgO, FeO) dun néng:

FeO + CO —"— Fe + CO,
Dot chay chét ran thu duoc (Fe, MgO) trong khi Cl, du:

2Fe + 3Cl, —"— 2FeCl,
Cho nuéc du vao chat ran thu dugc (MgO, FeCls), khudy déu, dé yén sau d6 loc:
+ Thl} d1,1<_yc dung dich: FeCl3
+ Chat ran: MgO
bién phén néng chay MgO sé thu dugc Mg:
2MgO —¥ _;oMg + O,
Cho dung dich NaOH du vao dung dich FeCla:
FeCl, + 3NaOH — Fe(OH), 4 + 3NaCl

Sau d6 loc thu dugc chét rin Fe(OH)s. Nung Fe(OH)s dén khéi luong khong doi:

2Fe(OH), —“— Fe,0; + 3H,0
Dan khi CO du di qua Fe,O3 nung nong sé thu duoc Fe:

3CO + Fe,0; —— 2Fe + 3CO,

3.
A: H2S; B : FeCl3
H,S + 2FeCl, — 2FeCl, + S + 2HCI
C: S; D: FeCly, HCI, FeCls du
X: C|2.
X tac dung vai HaS trong nudc:
4Cl, + H,S + 4H,0 — 8HCI + H,S0,
Dung dich Y: HCI, H2SO4
BaCl; tc dung vai dung dich Y:
BaCl, + H,SO, — BaSO, ¥ + 2HCI

NS —
trang

Kim loai long F mau tring bac = F 1aHg = Z : HgS; E : HgCl,
HgCl, + H,S — HgS{ + 2HCI
E Z

HgS + 0, —— Hg + SO,
zZ F
Cau 2. (4,25 diém)
1. Néu hién twong, viét phuong trinh hoa hoc xay ra trong cé4c thi nghiém sau:
a. Cho khi NHs du tac dung vaéi khi clo.
b. Nho dung dich Na,COs3 vao dung dich FeCls.
c. Cho kim loai nhém du vao dung dich chira NaOH va KNOs.
2. Giai thich, viét phuong trinh héa hoc (néu co6) trong cac trudong hop sau:
a. Vi sao khi troi rét ¢am, rét hai hay ldc troi nang to thi khong nén bén phan dam uré cho cay trong.
b. Vi sao tinh tiy mau caa nudc gia ven tét hon néu giat tay duoc thyuc hién noi thoang khi.
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¢. Vi sao nguoi ta dung natri peoxit (Na205), kali supeoxit (KO,) dé tai tao oxi trong binh khi lan hozc
tau ngam cho cac thay thu? (Cho biét hai chat nay d& dang hap thu khi cacbonic).
3. Trén vo chai nude khoang thach bich ¢ ghi thanh phan nhu sau:
Thanh phan -Cl =S04 -K =Mg =Ca
Gam/lit 0,852 0,768 0,156 X 0,32
Xac dinh x va khéi lugng b rin khan thu duoc khi ¢6 can can than 1 lit nuéc khoang trén? Gia sir khi
cb can khdng xay ra phan ung hoa hoc, chi xay ra sy bay hoi nudc.
Huéng dan
la.
- Dan khi NHs vao binh chira chlorine (clo), NHs tu bdc chéy tao ra ngon hia c6 “khéi” tring:
-3 0 0 -1
2NH; + 3Cl2 — N2 + 6HCI
- “Khéi” trang 1a nhitng hat NH4Cl sinh ra do khi HCI vira tao thanh hoa hop véi NHs.

NH, (k) + HCI(k) — NH,CI(r)

1.b.
3Na,CO; + 2FeCl; + 3H,0 — 2Fe(OH), ¥ + 3CO, T + 6NaCl
——

lc.

8Al + 5NaOH + 3KNO, + 2H,0 — 5NaAlO, + 3KAIO, + 3NH,

2Al + 2NaOH + 2H,0 — 2NaAlO, + 3H, T

2.a.

- Ure tan trong nuéc 1a qua trinh thu nhiét nén khi bén ure cho cay khi troi lanh s& 1am cay lanh hon, han ché

su sinh truong cua cay.

- Khi troi nang to, ure kém bén véi nhiét nén bi phan hay lam that thoat dam:
(NH,),CO + H,0 — (NH,),CO;

(NH,),CO, —“— 2NH, + CO, + H,0
2.b.
Khi nuéc Javen tiép xtc véi khong khi s& xay ra phan ang sau:
NaClO + CO, + H,0 — HCIO + NaHCO,
HCIO tinh oxi héa manh hon NaClO nén HCIO c¢6 tinh tdy mau tét hon NaClO.
Hoic c6 thé giai thich:
Dudi ,énh sang hoac trén 30°C, HCIO phan huy thanh HCIO va O nguyén tir, sau d6 O nguyén tur c6 tinh oxi
hoa rat manh s€ pha huy cac chat mau.
HCIO —» HCl + O
2.C.
Na20,, KOz phan tng véi CO2 trong hoi thd cua con nguoi sinh ra Oa:
2Na,0, + 2CO, — 2Na,CO; + O,
4K0, +2C0, — 2K,CO, + 30,
3.
Trong 1 lit dung dich:
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0’8552 =0,024 mol

mg =0,852 gam = ng, =

2

mg,, =0,768 gam = ng, = % =0,008 mol

1
my =0,156 gam = ny = 0,156

=0,004 mol

mg, =0,32 gam = ng, = % =0,008 mol
Chat ran gdm: MgCly, MgSQa, KCI, K,SO4, CaSO4, CaCl;
Xét MgCla: ngy =2.ny,

Xet MgSOa: ny, =ngg,
Xét KCI: ng =ng

Xét K2SO4: ng = 2.ngo,
Xét CaSOq: ng, = Ngo,
Xét CaCl: ng =2.ng,

= Ny + 2.0y, + 200, =Ny + 2050, = 0,004+ 2.0y, +2.0,008 = 0,024 +2.0,008

= Ny = 0,01 mol

=x=0,01.24 =0,24 gam
Cau 3. (4,0 diém)

1. Cho 1,12 lit (¢ dktc) khi clo hap thu hét vao dung dich X chira 0,1 mol NaCl; 0,05 mol Na2COs; 0,05
mol NaSOs. Sau khi cac phan ung xay ra hoan toan, thu dwoc dung dich Y chira m gam mudi va giai phong
V lit (dktc) khi Z. Xac dinh cac gid trim, V.

2. Nhiét phan hoan toan 8,1 gam mot mudi X 1a mudi hidrocacbonat cta kim loai R (c6 hoa tri khéng
dbi trong cac hop chat) thu duoc chat rin A, hdn hop B gom khi va hoi. Hip thu hoan toan B vao binh dung
dung dich chira Ba(OH), va NaOH. Sau khi phan ng khi thuc thdy khéi lugng dung dich ting 1,36 gam va
ddng thoi ¢ 3,94 gam két tua.

a. Xac dinh cong thic caa mudi X.

b. Viét phuong trinh hoa hoc xay ra khi cho X tac dung lan luot véi: dung dich Ba(OH)2; dung dich
H2S04; dung dich NaHSO..

Huéng dan
1.
2 22,4
Cl, + Na,SO; + H,0 — Na,SO, + 2HCI
0,05— 0,05 0,05 0,1 mol
Na,CO, + 2HCI — 2NaCl + CO, T + H,0
0,05 01 01 0,05 mol

V =V, =0,05.22,4 =112 lit
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Na,SO, : 0,05 mol

NaCl: 0,1+0,1=0,2 mol

m =My, o, + Myycy =142.0,05+58,5.0,2 =18,8 gam

2.~ ‘

Hc}n hop B gom: CO», H;0O

Hap thu B vao dung dich bazo:

Céc phuong trinh héa hoc:

CO, + Ba(OH), — BaCO, { + H,0
CO, +2NaOH — Na,CO, + H,0
CO, + Na,CO, + H,0 — 2NaHCO,
CO, + BaCO, + H,0 - Ba(HCO,),

Mg dich tang = Mco, + Mp,0 ~Mpyco, = L3I0 =meq +my 6 —3,94=me,, +my o =5,3 gam

Dung dich : {

Xét giai doan nhiét phan mudi hidrocacbonat:
2R(HCO,), —“— R,(CO,), +nCO, T+ nH,01 (1)
R,(CO;), —~> R,0, +nCO, 1 2)
D3t s6 mol: R(HCO3), (a mol) = (R +61n).a=8,1 = Ra+6Ina=8,1 (I)
Trwong hop 1: Chi xay ra phan tng (1)
OR(HCO,), —"— R,(CO;), +nCO, T+ nH,0T (1)

a—> 0,5na 0,5na  mol

Meo, +Myy,0 =5.3=>44.0,5na+18.0,5na = 5,3 = na = % D

— DD, Ra=-233<0= Loai
Trwong hep 2: Xay raca (1) va (2)

2R(HCO,), —"— R,(COy), +nCO, T + nH,0 T (1)

a—> 0,5a 0,5na 0,5na mol
R,(CO;), ——> R,0, + nCO, 1 )
0,5 > 0,5na mol

Mg, +My o = 5,3=44.(0,5na+0,5na)+18.0,5na =5,3=na =0,1 (III)

— DA s pa=2= Loai

na 0,1 R =40 (Ca)
Nhan xét: Calcium bicarbonate, con duoc goi véi cai tén khac 1a calcium hydrocarbonate 1a mot hop chét vo
co ¢ cong thirc hda hoc duoc quy dinh 1a Ca(HCOs),. Hop chat nay khdng ton tai dudi dang chat ran, ma nd
chi ton tai trong dung dich nudc c6 chira cc ion calcium, bicarbonate va carbonate, cting véi carbon dioxide
dang hoa tan.
2.b.
Céc phuong trinh héa hoc:

=2
E:i:slzzzonzs{n — X : Ca(HCO;),
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Ca(HCO;), + Ba(OH), — CaCO; ¥ + BaCO; { + 2H,0

Ca(HCO;), + H,S0, — CaSO, +2CO, T + 2H,0

Ca(HCO,), + 2NaHSO, — CaSO, + Na,S0, + 2CO, T + 2H,0
Cau 4. (5,0 diém)

1. Cho 2,88 gam hdn hop X gom Mg va MgO vao dung dich chira 0,1 mol H,SO4 dic, sau phan (ng
hoan toan thu duoc 0,448 lit khi SO, (dktc, khi duy nhat), dung dich Y chi chira mudi trung hoa va 1,2 gam
hén hop ran Z. Loc, sy khd Z rdi dem dét trong khdng khi dén phan tng hoan toan thu duoc chat rin c6
khdi lugng khong ddi so voi Z. Tinh thanh phan phan tram khéi luong cac chat trong hén hop X va hdn hop
Z.

2. X 12 hop chit chta 2 nguyén td, trong d6 c6 clo. Cho tir tir nuéc vao 2,085 gam X dugc 200 ml dung
dich A chta axit (axit thuong gap). Pé trung hoa dung dich A can vira di 80ml dung dich KOH 1M thu duoc
dung dich B. Cho dung dich AgNO3 du vao B dugc 11,365 gam két tia. Tim cong thic phan tir cua X.

Huoéng dan

1.

Ngy. = % =0,02 mol
5027 90 4

Dit s6 mol cac chit trong X: Mg (a mol); MgO (b mol)

My, + My, = My = 24a+40b=2,88 (I)

D6t Z trong khong khi thu duoc chat ran ¢ khdi luong khong ddi so véi Z = Z chira Mg duva S = Z gom
Mg du, S va c6 thé c6 MgO du.

X tac dung vai H2SO4 dac:

Mg + 2H,80,(dic) ———> MgSO, + SO,T + 2H,0 (1)

0,02 0,04 <« 0,02 mol

3Mg + 4H,50,(dic) —"—> 3MgSO, + S + 4H,0 (2)
4x X

X —> — — mol
3 3

MgO +  H,S0, — > MgSO, + H,0 3)

y— y mol

4
Nyp,s0, =0.04+ ?X +y=0,1(I)

Mg du: (a—0,02 —x) mol
Hon hop ran Z gém : s MgO du: (b—y) mol

S:imol
3

Mg gy + Mygeo gy T Mg =My = 24.(a—0,02—x)+40.(b—y)+32.§ =1,2 (III)

Dbt Z trong khéng khi:
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2Mg + 0, —% 2MgO (4)
(a—0,02-x) > (a—0,02—-x) mol
S + o0, %5 SO, (5)

Chét ran thu dugc chi ¢6 MgO :nyo =[(a—0,02-x)+(b—y)] mol
= 40.[(@a—0,02-x)+(b—y)|=1,2 AV)

L. 0D AL AV) 55 = 0,07 mol; b =0,03 mol;x =0,03 mol;y =0,02 mol
Phan tram khéi luong cac chat trong X:
24.0,07

Py, = .100% = 58,33%

2

Jom o0 =100% —58,33% = 41,67%

Phan tram khéi lugng cac chét trong Z:

%oy g = 24.(0,07 —10502—0,03).100% — 409%

_ 40-(0"132‘ 092) 1000 =33,33%

b

%mMgO du

%mg 4, =100%—40% —33,33% = 26,67%

2.

oy =0,08.1=0,08 mol

bat cong thuc cua X: MCl;, (a mol)

= (M +35,5n).a=2,085= Ma+35,5na =2,085 (I)
Dung dich A chua axit: I—!CI va mot axit chura oxi.
Trwong hep 1: Chi co két taa AgCl

11,365
nAgCl = m = O, 0792 mol

2

— S s nnyg =N e = na=0,0792 (ID)

—DAD s ©\a=-0,7266 <0 = Loai
Truwong hop 2: Két taa c6 2 chat

Dung dich A : HCI va HnMO4 (axit chira oxi thong thuong: HNOs, H2SO4, HsPO4 nhung KNO3s khdng
phan tng vai AgNO:s).

BINT Cl 1
_— =n. =
Nye = Ny, = Ny = Na MO

BINT M 1
- = =
Ny Mo, = MM, = My, Mo, =@ MO

A tac dung véi KOH:

HCI + KOH — Kd + H,O

na —> na na mol
H MO, + mKOH —» K MO, + mH,0

a—> ma a mol

Ngoy =Nna+ma=0,08 (II)
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KCl : na mol
K, MO, :a mol
B tac dung vai dung dich AgNO3 du:
KCl + AgNO, — AgCll + KNO,

Dung dich B: {

na —> na mol
K, MO, + mAgNO, — Ag MO,y + mKNO,
a—> a mol

= 143,5na+108ma +Ma +64a =11,365 = Ma +35,5na +108.(na +ma)+64a =11,365
— DA 55 085+108.0,08 +64a =11,365=>a =0,01 mol

=5
— @ 5M.0,01+35,5n.0,01 =2,085 = M +35,5n =208,5 = {HM _31(P) = X : PCl,

(I11) >1n.0,01+m.0,01=0,08 =>n+m=8=>m=8-5=3= A : HCl, H3PO4
Cau 5. (2,0 diém)

Hinh 1 mé phong hinh anh quan sat dwoc khi
dan khi A vao binh c¢6 2 nhanh théng nhau chira
chat long B. Vi mdi hinh 1a, 1b, hay dé xuat 3
cap chat (A, B) pht hop. Giai thich, viét phuong
trinh héa hoc xay ra (néu co).

Hwéng dan
Hinh 1a: Khi A tan nhiéu trong chat long B 1am ap suat giam & nhanh trai caa binh va chat long B bi day tir
nhanh phai sang nhanh trai.
Céc truong hop théa mén hinh 1a:

(1) A lAHCI ; B 1a H.0

(2) A 1a NHg; B 1a H;0

(3) A la SOz; B la nuéc brom:

SO, + Br, + 2H,0 — 2HBr + H,SO,

Hinh 1b: Khi A it tan trong chit long B nén &p suat trong nhanh tréi ting day chat long B tir nhanh trai sang
nhanh phai.
Céc truong hop thoa man hinh 1b:

(1) A la Hy; B 1a H,0

(2) A1a0y; B 13 H.0

(3) A 1A Nz B 1a Hz0



