LUl W5 DA — Hanh phiic khong ¢ ddu xa ma & chinh sy vun dip tirng ngay ciia chiing ta cho né
CHON POI TUYEN HOA 9 TRUONG ARCHIMEDES 2020 — 2021

Caul: (4,5 diém)

1. Cho md hinh thi nghiém dudi day:

Dung dich X

\Khi A

\

Dung dich X
Chit
\ rin Y

Cho biét: Mx + My = 136.5 Mz +MT1=128 ; My — Mz =156 ; My — Mt = 16.

a) Xac dinh cac chitX, Y, Z, T phu hop vdi b dung cu thi nghiém trén va viét phuong trinh hoa hoc cua cac phan
ung xay ra.

b) Em hiy néu vai tac hai ctia khi Z ddi vi méi truong. Vi sao con ngudi can kiém soat ndng do khi Z trong khi
quyén trén trai dat?

2. D6t kim loai R trong khi oxi du thu dugc chat ran X, trong phan tir X; nguyén té oxi chiém 20% vé khdi luong.
T R hodc X ¢6 thé diéu ché truc tiép cac mudi Xz, Xz. T Xy khong thé diéu ché truc tiép duoc X4. Biét phan tir
khdi (M) cua cac chét thoa man: MXl < MX4 < MX2 < MX3 . Xac dinh R, chon mét bo chat X1, Xo, X3, X4 phu hop

va viét cac phuong trinh hoa hoc.

Huéng din

1.a)
My +My =136,5 [My =36,5= X : HCI
My +Mp=128 _ |My=100= Y : CaCO,
M, —M,, =56 M, =44 =Z: CO,
M, -M, =16 M, =84 =T : NaHCO,

— CaCO:s tac dung véi dung dich HCI:
CaCO; + 2HCI — CaCl, + CO, T + H,0

— Khi COs sinh ra thudng 13n hoi nuwéc va khi HC1. Dan khi sinh ra qua dung dich NaHCOj3 dé loai khi HCI:
NaHCO, + HCl — NaCl + CO, T + H,0

Nhdn xét: Sau khi qua dung dich NaHCO; thu dugc khi CO» ¢6 13n hoi am, dting 13 can thém giai doan dan khi CO»

¢6 1an hoi am qua H>SO4 dic dé 1am kho khi CO..

1.b)

— Vai tac hai cia CO2 d6i v6i moi truong:

+ Khi ndng d6 CO vuot qua gidi han cho phép s& gay hiéu tmg nha kinh, lam cho Trai Dat bi nong lén.

+ Khi CO, khong duy tri su hd hip va ning hon khong khi, khi lwgng CO> nhiéu s& ddy khi Oz 1én cao anh hudng

dén viéc cung clp oxi ctia khong khi cho viéc hé hap cua chung ta.

— Con ngudi phai kiém soat ndng do CO> trong khi quyén Trai Dt vi khi lugng CO» vuot qua gidi han s& gy hiéu

{rmg nha kinh, 1am cho Trai D4t bi néng lén:

+ Nhiét do Trai Dat tang cao lam bang & Bic cuc tan gay li lut,...
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+ Nhiét do Trai Dat tang cao thi nhu clu st dung diéu hoa ting cao dan dén s6 luong diéu hoa san xuét nhiéu hon,
sO gas san xut nhiéu hon,... gdy 6 nhiém méi truong. Néu diéu hoa str dung gas chira cac chét freon s& con gy pha
hiry tang ozon.

2.
— Xét giai doan dbt R:

4R + 10, —" 5 2R,0,

—
X
=2
omg = —2 100% = 20% = —0_ 100% = R =32n ="
2R +16n 2R +16n R =64 (Cu)

=R :Cu, X, :CuO
- My, <My, <My <My, (X4 khong diéu ché truc tiép tr CuO)

= Chon: X4 : Cu(OH)2; X3 : CuSOs4 ; X3 : Cu(NO3)».
Céc phuong trinh hoa hoc:

0
2Cu + 0, —— 2Cu0

Cu + 2H,S0,(dac) t—0> CuSO, + SO, e 2H,0

CuO + H,S0, —» CuSO, + H,O

3Cu + 8HNO;(loang) — 3Cu(NO;), + 2NO + 4H,0

CuO + 2HNO; — Cu(NO;), + H,O
Cau II: (4,0 diém)
1. Hoa tan hoan toan hon hop A gém 2 oxit kim loai XO va Y203 vao nudc thu duge dung dich B chi chira mét
mubi duy nhat. Cho B phén tg vira dii v6i Na»SOx thu duoce dung dich C va 1 két tia Z khong tan trong axit HCI.
Suc CO; du vao C thu duoc 1 két tia keo tring. Giai thich thi nghiém va viét phuong trinh héa hoc ciia cac phan
ung xay ra.
2. Cho cac dung dich riéng bi¢t mat nhin sau: NaySOs, AICL3, FeCly, NaHSO4, FeCls. Mot hoc sinh cho rz‘“mg néu
ding dung dich Na,S thi c6 thé phan biét cac dung dich trén ngay & l1an thir dau tién. Két luan cta hoc sinh d6 dung
khong? Vi sao?
Huéng dan
1.
Két ta keo tring 1a AI(OH); = Y05 13 ALOs.
A tan trong nudc = XO tan trong nude tao dung dich bazo manh dé hoa tan ALO;.
Két tiia Z khong tan trong axit HCI.
Két hop cac diéu trén = Chon XO 1a BaO.
A tan trong nudc:

BaO + H,0 — Ba(OH),

Al,0; + Ba(OH), — Ba(AlO,), + H,0
Dung dich B: Ba(AlO»)»
Ba(AlO,), + Na,SO, — BaSO, { + 2NaAlO,

-
trang

Dung dich C: NaAlO»; két tua Z : BaSOs.
Suc CO; du vao dung dich C:
CO, + NaAlO, + 2H,0 — Al(OH), { + NaHCO,
%/_J

keo tring
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2.
Két luan dung dung dich NaxS dé phan biét cac dung dich Na;SOs4, AlCl3, FeCl,, NaHSO4, FeCls ctua hoc sinh do
la dung vi:
— Dung dich khong hién tugng 1a Na>SOs.
— Dung dich thu duoc két tia keo trang va c6 khi mui trimg théi thoét ra 1a AlCIs:

2AICI, + 3Na,S + 3H,0 — 2AI(OH), ¥ +3 H,ST

keo tring mui triing thoi

— Dung dich thu dugc két tia den 13 FeCly:

FeCl, + Na,S — FeS 1, + 2NaCl

den
— Dung dich thu duoc khi mui trimg thdi 13 NaHSOq:
2NaHSO, + Na,S — Na,SO, + H,ST

%f_/
mii tring théi

— Dung dich thu duoc két tiia vang va két tia den 1a FeCls:
2FeCl; + 3Na,S — 2FeS , + S| + 3NaCl

den vang
Cau III: (4,0 diém)
1. Hoa tan hét 37,725 gam hdn hop B gdm nhing luong bang nhau vé s mol cia NaHCO3, KHCO3, CaCla, BaCly
vao 130 ml nudc cit, sau d6 thém tiép 4,65 gam Na,O. Khudy déu cho phan tng xay ra hoan toan, sau d6 loc bo
két tua, ta thu dugc dung dich C. Tinh ndng d6 phan trim ciia timg chat tan trong dung dich C. Giai thiét cac két
tia & dang khan va cc chat khong bi that thoat trong qua trinh thi nghiém.
2. D6t chay hoan toan 4,4 gam mubi sunfua kim loai M (c6 cong thirc 1a MS) trong khi oxi du. Chét rin sau phan
ung dem hoa tan trong mét lugng vira du dung dich H2SO4 36,75% thu dugc dung dich X, néng do phén tram cua
mudi trong X 1a 41,67%. Lam lanh dung dich X thi thu dugc 5,62 gam chét ran Y tach ra va con lai dung dich mudi
c¢6 ndng do 32,64%. Tim cong thirc hoa hoc cta Y.
Huéng din
1.
Dit s6 mol cac chit trong B: NaHCOs (a mol); KHCO3 (a mol); CaCls (a mol); BaCls (a mol).
My,pco, + Mpco, T Meacr, T Mpyey, = Mp = 84a+100a+111a+208a =37,725

=a=0,075 mol

Ny,,0 = %25 =0,075 mol

My o = Dy,0-Vi,o =1.130 =130 gam

Cach I:
Ban ddu Na,O tac dung véi H2O:
Na,0 + H,0 — 2NaOH (1)

0,075— 0,075 0,15 mol

130 H,O : du
—=

18 Na,O : hét
NaOH sinh ra s€ phan img vo1 NaHCO3;, KHCOs:
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NaHCO; + NaOH — Na,CO, + H,0 )
0,075— 0,075 0,075 mol
2KHCO, + 2NaOH — K,CO; + Na,CO; + H,0  (3)
0,075— 0,075  0,0375 0,0375 mol

= NaOH phan tng vira du voi NaHCO3 va KHCO:s.
NaxCOs3 (0,1125 mol) va K2COs3 (0,0375 mol) sinh ra s€ tac dung véi CaClp, BaClo:
CaCl, + Na,CO; — CaCO, { + 2NaCl (4)

CaCl, + K,CO; — CaCO; 4 + 2KCl  (5)
BaCl, + Na,CO, — BaCO, ¥ + 2NaCl  (6)
BaCl, + K,CO; — BaCO;{ +2KCl (7)

Neyer, +Dpacr, = Ma,co, 0k, co, = CaCla va BaCla phan img vira du voi Na;CO; va KoCO:s.

0,15 mol 0,15 mol

— PR s e = Datico, + 20Ng,0 = Nngar = 0,075+2.0,075 =0,225 mol

— — = /

Dung dich C gdm: NaCl (0,225 mol); KCI (0,075 mol).
Mgy ¢ =Mp +My, o +Myy,0 ~Meyco, ~Mpaco,
= my, c =37,725+130+4,65-100.0,075-197.0,075=150,1 gam

Nong d6 phan tram cac chit tan trong C:

C%(NaCl) = Tacl 1009, = M.IOO% =8,77%

C%(KCl) = %.100% =3,72%

b

Cach 2: ‘
Dung dich B gém cac ion:

Na* (0,075 mol); K* (0,075 mol); Ca** (0,075 mol); Ba®* (0,075 mol); HCO3 (0,15 mol); C1~ (0,3 mol)
Ban dau Na,O tac dung véi HO:

Na,0 + H,0 — 2Na' +20H"

0.075— 0,075 0.15 0,15 mol
130 [H,0:du
n . =0,075 mol <n an i) = —— = ;
H,0 (pH) Ha0 (ban dau) = {Nazo:hét

OH" sinh ra sé& phan ung vé1 HCO; :
HCO; + OH™ — CO3™ + H,0
0,15— 0,15 0,15 mol

=> OH"™ phan tng vira du v6i HCO;

CO3~ sinh ra s& phan tmg v6i Ca®* va Ba®":
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Ca®* + CO; — (CaCO;

0,075— 0,075 0,075 mol
Ba’* + CO;” —  BaCO;
0,075— 0,075 0,075  mol

= Ca®" va Ba®>" phan tg vira da voi CO3 .

=>n ., = 0,075+0,15=0,225 mol

Dung dich C gdm: Na' (0,225 mol); K* (0,075 mol); C1~ (0,3 mol)
Mgy ¢ =My +My, o +Myy,0 ~Meaco, ~Mpaco,

= my, c =37,725+130+4,65-100.0,075-197.0,075=150,1 gam

Nong d6 phan tram cac chit tan trong C:

C%(NaCl) = Pt 100, = 2850225 1600 ¢ 774,
My4 ¢ >
4,5.
CoKCl) = 2230075 40000 _ 3 729,
150,1
2.
So d6 phan tng:
SO,
0
MS —FQdwt M,0, —Ha%0s 36,75% M, (SO,),. +H,0
— m vira du m
4,4 gam C% = 41,67%
BTNT M _Dys _ 4,4 2,2

— SNy =2.n =n = = mol
MS M20m MOm = 0 2 (M+32) M+32

M,0, + mH,S0, > M,(S0,),, + mH,0

22 2,2m 2,2 ol
M +32 M +32 M +32
2,2m
m _ M0, 7 M+32 .,
1H504 " Cop(H,80,)  36,75%
2,2m
2,2 ‘M +32
Myq x =My o +Myg 50, = (2M+16m).M+32+ 36.75% g
_— (2M +96m). 22
C%(M,(S0,),, ) = —2%0%n 1009 = 41,67 = M+322 5—100

Myq x )
22 T M+32

M+32  36,75%

(2M +16m).

m=3

= M=18,676m =
M =56 (Fe)
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4,4

BINT Fe
_— = 2. - =
Npeg = 2 Mo, (50,4); = MFey (S0, )5 0,025 mol

MEe, (504)5 400.0,025
Mg x = =
C%(Fe,(SO,);)  41,67%
Khi lam lanh dung dich X thi c6 tinh thé Fe2(SO4)3.xH20 tach ra:
My g = 24 —5,62=18,38 gam
Dung dich sau khi lam lanh 1a dung dich Fex(SO4)s:
MEe, (50,); (dd sau) = 18,38.32,64% ~ 6 gam

6
= NFe, (50,); (dd sau) = 200" 0,015 mol

= my x ®24 gam

= IlFez (SO4);.XH20 = 0,025 _0,015 = 0,01 I’IlOl

= (400+18x).0,01=5,62=x=9=Y : Fe,(S0,);.9H,0
Cau IV: (4,0 diém)
1. Hon hop X gém MgSO04, CuSOa, FeSOu, Fea(SO4); ¢6 chira 21,92% S vé khdi lugng. Liy 200 gam X tac dung
v6i dung dich NaOH du, loc lay két tia dem nung trong khong khi dén khéi luong khong doi thu duoc 93,6 gam
chit rin. Thanh phan phan trim vé khéi lugng FeSOx trong X.
2. Cho 8,4 gam hon hop X gém Na, K, Ba, BaO, Al va AO; (trong d6 oxi chiém 20% khbi lugng) tan hét vao
nudc, thu duge dung dich Y va 1,232 lit H» (dktc). Cho tur tir V lit dung dich HCl 1M vao dung dich Y thu dugc
3,12 gam két tia va dung dich Z. Tinh V, biét trong Z khéng con mudi aluminat.

Huéng din
1.
ng = 21,92%.200 1,37 mol
32
BTNT S n_,_ =ng =>n_ ,_ = 1,37 mol
SO3™(X) SO~ (X)

My joai (x) = Mx — mso?((X) =200-96.1,37 = 68,48 gam

Dit sb mol cac chat trong X: MgSO4 (a mol); CuSOs (b mol); FeSO4 (¢ mol); Fe2(SO4); (d mol).

BTNT S
_— . = o =
Nyies0, T Neuso, T NEeso, + 3 NEe) (504); nsoﬁ‘ a+b+c+3d=137 ()

So dd phan tmg:
MgSO,
%/_/

a mol
CuSo, Mg(OH), MeO
b mol +NaoH dr | Cu(OH), 10 /kk
— \’ CuO
FeSO, Fe(OH), Fe.O
%/_/ e
¢ mol FC(OH)3 2
Fe,(SO,);
\—ﬁ/__J

d mol

-
93,6 gam ran
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BTNT Mg
_ = =
Nyeo = Nygso, = Mvgo =4 mol

BTNT Cu
—_) = =
Neyo = Neyso, = Neyp = b mol
BINT Fe c+2d
— = . =2. = =
m =m m =n —93’6_68’48—157 mol
0% (rfn) — “ran kim loai 02 (tén) - 16 5
BINT O c+2d
— . = . =
N0 +Neuo +3Mpe,0, =12 vy AT b+3 1,57

=a+b+1,5¢c+3d=1,57 (IT)
Té hop (), (ID) a+b+3d20,97 mol
"c=0,4 mol

152.0,4

oMo, = 100% =30,4%

2.

8,4.0,2
Nox) = T =0,105 mol

Ny = ﬂ =0,055 mol

b

X tac dung véi H>O:
Céc phuong trinh héa hoc:

2Na + 2H,0 — 2Na" +20H™ + H, T
2K +2H,0 — 2K" +20H" + H, T
BaO + H,0 — Ba>" + 20H"
2A1 + 20H™ + 2H,0 — 2AI10; + 3H, T
AL, O; + 20H™ — 2AIO; + H,0

Dung dich Y gom: Na', K', Ba®", AlO,, OH ™.

Cho tur tur dung dich HCI vao dung dich Y:

OH  +H" -» H,0

AlO; + H' + H,0 — AI(OH), ¥

AI(OH); + 3H" — AI** + 3H,0

. 12

Thu duoc két tia AI(OH)3 nén H' phai hét.

Dung dich sau phan tmg gdom: Na*, K", Ba>", AI**, CI".

Qui déi X thanh: Na (a mol); K (b mol); Ba (c mol); Al (d mol); O (0,105 mol).
So d6 phan tng:
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0
Hy T
0 0 0 0
Na, K, Ba, Al 0,055 mol
[ S VD ) S W—— 41 )
amol bmol cmol dmol +H20 Na+, K+, Ba +
) + + 2+
0 - +ucv | Na
%,40 NS Vit 3 T + Al(OH), l
AlOz |, OH AP, CI ool
0,105 mol ,04 mo
dd sau
X dd 'Y

Céc qua trinh nhuong, nhén electron cho giai doan X tac dung véi H20:

0 +1
Na — Na + le

a— a

0 +1 0 -2
K—> K +1e O + 2e - O
b— b ||0,105— 0,21

0 +2 +1 0
Ba— Ba+2e|l 2H + 2e - H»
c— 2c 0,11 <«0,055

0 +3
Al —> Al + 3e
d—> 3d

B s a+b+2c+3d=0,21+0,11=>a+b+2c+3d=0,32 (I)

BINT Al
_— = = —
Np =150 F 0 0m), = Ny 3 (d—0,04) mol

BTDT cho dd sau

cr
:>a+b+20+3.(d—0,04)=nc1_ =N, =a+b+2c+3d-0,12

>1.n +1ln ., +2.n +3.n =1.n
Nat K" BaZ* AP*

—® 5n =0,32-0,21=0,2 mol

v=_tua _92_q,5 4
Cyvoua 1
Cau V: (3,5 diém)
Hai nguyén t6 X, Y tao thanh hop chit XY> c¢6 dac diém:
— Tong s6 proton trong hop chét bang 32.
— Hiéu s6 proton ciia X va Y bang 8.
1. Xac dinh X, Y.
2. Chia hop chit A tao boi kim loai M va X 1am hai phan:
— Phan 1 tac dung v6i Y2 du thu khi B.
— Phan 2 cho tac dung vo1 dung dich HCI du thu dugc khi C.
Trén B va C duoce két tua vang nang 7,296 gam (hao hut 5%) va con lai chét khi ma khi gap nudc clo du dé tao
thanh dung dich D. Cho D tac dung vé&i dung dich AgNO; tao thanh 22,96 gam két tia AgCl.
a. Viét cac phuong trinh phan tng ¢ dang tong quat khi biét kim loai M chi c6 mot hoa tri.
b. Xac dinh cong thirc hda hoc ctia A biét khdi lwong cua chit A da dung 1a 13 gam.
Huéng din
1.
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Py +2P, =32 Py =16=X:S
{PX—PY =8 :{PY =8=Y:0
2.a.
bat cong thirc cua A 1a MbS,. ‘ o ‘
Bai toan chi noi chia 1am hai phan, khong noi chia thanh hai phan bang nhau = Pay la bai toan chia hai phan khong
bang nhau.
— Phan 1:
IM,S, +3n0, — 5 2M,0, + 2080, (1)
Khi B 1a SOa».
— Phan 2:
M,S, + 2nHCI — 2MCl_ + nH,ST (2)
Khi C 1a H2S.
— Tron B voi C:
SO, + 2H,S — 34 + 2H,0 (3)
Két tia vang 13 S.
Khi con lai 1a SO> du hoac H,S du:
SO, +Cl, + 2H,0 - H,SO, + 2HCl  (4)
H,S + 4Cl, + 4H,0 — H,SO, + 8HCl (5)
Dung dich D: H>SO4, HCI
HCI + AgNO; — AgCl{ + HNO; (6)

2.b.
ng = 7,296 =0,24 mol
32.95%
22,96
n =—"—=0,16 mol
ACl 435
n 0,24
Theo (3 M50, (pa p1) = ?S Nso, (pi p1) = 3 =0,08 mol
= 2 - 2.0,24
.n .0,
NH,s (pit p2) = TS Ny, (pit p2) = T =0,16 mol

Theo (6)
_ > = - = m
Ny l’IAgCl Ny O’ 16 mol

— Truong hop 1: Khi con lai 1a SO, du.
Theo (4) n 0,16
N0, 4) = —gCl =050, 4) =,

= Ngo (du p1y = 0,08 mol

=0,08 mol

N5 (A) = 50, (ban diu p1) T VH,S (ban diu p2) = s (a) = 0,16 +0,16 =0,32 mol

BINT S 0,32
———— NNy g =Ng sy = Ny g =—— mol
0,32 .
= (2M +32n). =13=M=4,3125n = loai
n

— Truong hop 2: Khi con lai 1a H2S du.
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ThLﬁ))&n%s (5) = NHal = Np,s(s5) = % =0,02 mol

= N5 (du p2) = 0,02 mol

N8 (ban dau p2) = DH,S (pi p2) T H,S (du p2) = DH,S (ban ddu p2) = 0,16+0,02 =0,18 mol

Ng (A) = Ng0, (ban diu p1) T 1H,S (ban déu p2) = B (a) = 0,08 +0,18 =0,26 mol

BINT S 0,26

——— NNy g =Ng ) = Nyg = . mol
0,26 n=3
= (2M+32n).—=13=>M=% = = A ALS;
n M =27 (Al)

10



