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Céu 1. (2,0 diém)
1. Mua axit gy ra nhiing tac hai nao? Néu bién phap khic phuc mua axit?
2. Nong d6 khi cacbonic trong khéng khi cao s& 1am ting nhiét d6 cua Trai dat (gay hiéu tng nha kinh).
Hay néu céc bién phéap 1am giam nong d6 khi cacbonic trong khéng khi?
3. Cho it duong glucozo (CeH1206) vao day dng nghiém, rdi thém tir tir 1- 2 ml H,SO4 dic vao. Tai sao
trong 6ng nghiém c6 sui bot khi?
Huéng dan
1.
- Mua axit 13 hién twong mua ma trong nwdc mua c¢6 d6 pH duédi 5,6 duoc tao baoi khi thai cong nghiép va khi
thai cua dong co dét trong (6 t0, xe may) c6 chtra cac khi SOz, NOx (NO, NO,),... Cac khi nay tac dung véi
khi Oz va hoi nudc trong khdng khi nho xdc tac oxit kim loai (co6 trong khoi, bui nha may) hoac ozon tao ra
do san xuat axit sunfuric H,SO4 va axit nitric HNOs.
280, +0, +2H,0 — 2H,S0,
2NO +0, —2NO,
4NO, +0, +2H,0 — 4HNO,

AXxit H,SO4 va HNO3 tan vao
nuoc tao ra mua axit.

———
NO_ # 3,0 w wat nitric(HNO )
w50, + M0 w 000t sunfuric(H, S0 )

Hién nay, mua axit 1a ngudn 6
nhidm chinh & mot sé noi trén
thé gioi.

- Mua axit 1am mua mang that thu va pha huy cac cong trinh xay dung, cac twong dai lam tir ¢4 cam thach, da
voi, da phién (cac loai da nay co6 thanh phan chinh 12 CaCO3), sat, thép,... Nhitng vat liéu c6 chira CaCOs, Fe
bi thung 15 chd va yéu di vé mit co hoc do CaCOs, Fe tan vao trong nudc mua co cac axit trén.
CaCO; +H,S0, — CaSO, +CO, T +H,0
CaCO, +2HNO, — Ca(NO,), +CO, T +H,0
Fe + H,S0, (loing) — FeSO, + H, T
Fe + 4HNO, — Fe(NO,), + NOT + 2H,0
- Mot s6 bién phép khic phuc mua axit: Mot trong nhitng bién phép quan trong 1a diéu cat giam khi thai
tir cAC phuong tién va cdng trinh. Bén canh do, can han ché viéc sir dung céc nhién liéu hoa thach va tap
trung vao cac ngudn nang luong xanh nhu nang luong mit troi va nang lugng gio.
2.
Céc bién phép lam giam nong d6 CO, trong khdng khi:
+ Han ché @bt rac thai bira bai.
+ Han ché sir dung céc nhién liéu nhu than, xang dau,...
+ Trong cy xanh va bao vé rung.
+ Str dung cac nhién liéu sach nang lwong mit troi, Ha,... dan thay thé than, xang dau,...
3.

— Pau tién, H,S04 dic than hda glucose:

CH,,0, —2%%0%)_,6c 4 6H,0
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— Mot phan san pham C bi H2S04 dic oxi hoa thanh khi CO2, ciing véi khi SO2, 1am éng nghiém sui bot khi:
0 +6 +4 +4
C+2H, S O,(dac) > CO, T+250, T+2H,0
Cau 2. (2,0 diém)
1. Cho cac khi Cl, H2, O,, COs..
a. Viét phuong trinh phan tmg diéu ché cac khi trén trong phong thi nghiém.
b. Trong phong thi nghiém, cac khi trén duoc thu bang nhiing cach nao? Giai thich?
2. Khi CO la mot khi khéng mau, khdng mui, rat doc, dugce sinh ra trong khi 16 than, dac biét khi u bép
than. P4 c6 mot sb truong hop bi ngat, tham chi tir vong do 1 than khi dong kin ctra. Giai thich?
Huéng dan
la.
Diéu ché Cly:

MnO, + 4HCI(dac) —~— MnCl, + Cl, T + 2H,0
Piéu ché Hy:

Zn + 2HCl — ZnCl, + H, T
Piéu ché 02

2KMnO, —"—> K,MnO, + MnO, + O, 1
Piéu ché CO2:

Na,CO; + 2HCl — 2NaCl + CO, T + H,0

1.b.

Thu khi Cl, trong phong thi nghiém: Khi Cl, thu duoc 1an HCI va hoi H,0 dugc dan lan luot qua binh 1
dung dung dich NaCl bio hoa dé hap thu HCI va giam do tan cua Cly, binh 2 dung H2S04 dic dé hap thy hoi
H.0, binh 3 ¢6 bdng tam xut dé han ché Cl, thoat ra ngoai gay 6 nhiém méi truong.

Bong tAm
% _~dd NaOH

Cl, kho

) HzS04 dac
Dung dich a8 qid
NaCl dé gia hmg i
khi HCI = nuge
5 5
H K

biéu ché Cl, trong phong thi nghiém
Thu khi Hz bang phwong phap day nuéc vi Hy it tan trong nudc:
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HCl

HCI

Piéu ché H trong phong thi nghiém
Thu khi O, bang phwong phap day nudc vi O it tan trong nudc:

Thu khi COg:
+ Khi CO2 thu dugc ¢6 lan hoi H,0 va khi HCI.
+ Pé thu dugc khi CO; tinh khiét, phai cho dong khi thu duoc lan luot qua binh 1 dung dung dich NaHCOs
b&o hoa dé hap thy khi HCI:
NaHCO, + HCl — NaCl + CO, T + H,0O

+ Khi thoat ra khoi binh 1 gom CO; va hoi H,0 dugc din qua binh 2 dung H.SO, dic dé hap thu hoi H,0.
2.
CO la khi rat doc, CO doc 1a do n6 ngan can qua trinh van chuyén O, ctia mau, khi d6 thay vi mau van
chuyén O3 thi méau van chuyén CO, dan dén co thé khdng c6 O, dé duy tri qué trinh hd hap.
Cau 3. (3,0 diém)

1. Cho céc chat Fe, Al,O3 va cac dung dich NaHSO,, NaOH, Na,CO3, NaAlO; dung riéng biét. Viét
phuong trinh phan &ng xay ra khi cho cac chat va cac dung dich trén phan tng véi nhau timg doi mot

2. Thuc hién cac thi nghiém sau:

- Thi nghiém 1: Cho 0,15 mol axit HsPO; tac dung véi dung dich NaOH du, két thiic phan ung thu
duoc dung dich c6 chira 13,2 gam mudi.

- Thi nghiém 2: Cho 0,2 mol axit HsPOj3 tac dung véi dung dich NaOH du, két thiic phan tng thu duoc
dung dich c6 chta 25,2 gam mudi.

- Thi nghiém 3: Cho 0,1 mol axit HsPO, tc dung véi dung dich NaOH du, két thiic phan tng thu duoc
dung dich c6 chaa 16,4 gam mudi.

Xéc dinh cong thirc phan tir cia mudi trong céc thi nghiém trén.
Huwoéng din
1.
Fe + 2NaHSO, — FeSO, + Na,SO, + H, T
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Al,0, + 6NaHSO, — Al,(SO,), + 3Na,S0, + 3H,0
AlL,O; + 2NaOH — 2NaAlO, + H,0

NaHSO, + NaOH — Na,SO, + H,0

2NaHSO, + Na,CO, — 2Na,SO, + CO, T + H,0

NaHSO, + NaAlO, + H,0 — AI(OH); ¥ + Na,SO,
{6NaHSO4 + 2A1(OH); — Al,(SO,); + 3Na,SO, + 6H,0
2.
Xét thi nghiém 1:
H,PO, + xNaOH — Na,H, PO, + xH,0
0,15— 0,15 mol

= (22x +66).0,15=13,2 = x =1 = Cdng thirc cua mudi: NaH2PO,
Xét thi nghiém 2:

H;PO; + yNaOH — Na H; PO; + yH,0

0,2 > 0,2 mol

= (22y +82).0,2 = 25,2 = y =2 = Cdng thirc cia mudi: Na,HPO3
Xeét thi nghiém 3:

H,PO, + zNaOH — Na H, PO, + zH,O

0,1—> 0,1 mol

= (222+98).0,1=16,4 = z=3 = Codng thirc caa mudi: NazPO4
Céu 4. (3,0 diém) ’

1. Cho 32,88 gam Ba phan rng hét véi 100 gam dung dich chira HCI 5,475% va Fe2(SO4)s 30%, thu
duoc dung dich X va két taa Y. Tinh ndng d6 phan tram chat tan trong dung dich X.

2. Hoa tan hoan toan 19,1 gam han hop X gdm Mg, Zn va Al trong 500 gam dung dich chtza HCI
5,84% v@ H2S04 5,88%, thu dugc dung dich Y va 15,68 lit khi Hz (dktc). C6 can dung dich Y thu dugc m
gam muoi khan. Tinh m.

Huwoéng dan
1.
ny = 32,88
137
Ny = 100.5,475%
36,5
100.30%

Npe, (50,); = —400 =0,075 mol

Céc phuong trinh héa hoc:
2Ba  + 2H,0 — Ba(OH), + H,T
0,24 — 0,24 0,24  mol

=0,24 mol

=0,15 mol
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Ba(OH), +  2HCI —  BaCl, + 2H,0
0,075 «0,15— 0,075 mol
3Ba(OH), + Fe,(SO,); — 2Fe(OH);¥ + 3BaSO,
(0,24-0,075) — 0,055 0,11 0,165  mol
Fe,(SO,); + 3BaCl, —  3BaSO,y  + 2FeCl,
(0,075-0,055) — 0,06 0,06 0,04  mol

BaCl, :0,075-0,06 =0,015 mol
FeCl; : 0,04 mol

Fe(OH); : 0,11 mol

BaSO, : 0,165+0,06 =0,225 mol

= Dung dich X: {

Két tua Y : {

Myq x = Mpy T Mg pan dau ~MH, ~MEeOH); ~ MBaso,
= my, x =32,88+100-2.0,24-107.0,11-233.0,225 = 68,205 gam
Nong do phan tram cac chét tan trong dung dich X:
C%(BaCl,) = 208.0,015 .100% = 4,57%
68,205
162,5.0,04

CY%(FeCl.) =
o(FeCly) 68,205

.100% =9,53%

M = 500.5,84% _
36,5
500.5,88%
Ny,s0, = T o8 =
n, - 15,68
2 22,4
Ny +2.nHZSO4 = 2.r1H2 — Cac axit déu hét.

0,8 mol

0,3 mol

=0,7 mol

08+2.03=14 207=14

o +mso§* =19,14+0,8.35,5+0,3.96 = 76,3 gam

Céu 5. (3,0 diém)

1. Mot khoang chét X ¢6 phan tram vé khéi lugng cia cac nguy@n té nhu sau: 26,087% magie, 20,29%
silic, con lai 1a oxi va hidro. Xac dinh c6ng thirc cua khoang chat X.

2. Cho 24,6 gam hén hop X gom kim loai M (thudc nhém I11A) va kim loai R. Chia X thanh 2 phan
bang nhau:

- Phan 1 tac dung véi nudce du, thu duoc 3,584 lit khi Hy (dktc).

- Tron phan 2 véi 5,9 gam Ca, thu dugc hdn hop Y ¢6 phan traim khéi lugng Ca bang 50%. Lay toan bo
hén hop Y cho tac dung véi dung dich NaOH du thu dwgc dung dich Z va 8,232 lit khi Hz (dktc). Biét cac
phan tng Xay ra hoan toan. Xac dinh kim loai M va R.

Huéng dan

1.

bat cong thuc cua X: xMgO.ySiO,.zH,0

J%omy; +%m =100% —26,087% —20,29% = 53,623%

m=my +m
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oy,  24x  26,087% 24x  x 3
= = = =>—=—=Chon:x=3;y=2
%mg 28y  20,29% 28y 'y 2

Tomy, 24x _, 26,087% _ 24x
%my +%mg  2z+16.(x+2y+z)  53,623% 2z+16.(x+2y+2z)
26,087% 24.3

z=2

= = =
53,623% 2z+16.(3+2.2+7z)
= Cong thtc cua X: 3Mg0.2Si02.2H>0

2.
&:24,6 12,3 gam
2 2
Xét phan 2:
My, oy =50%.(5,9+12,3)=9,1 gam # 5,9 gam = M la Ca
9,1

9,1-5,9

D¢y (them vao) = % =0,1475 mol

Ca + 2H,0—>CaOH), + H,T
. . R 1a kim loai c6 hidroxit ludng tinh
Vi, a2x) = 8:232-22,4.0,1475=4,928 1it > 3,585 lit =
2 Phan 1: R du
my =(5,9+12,3)-9,1=9,1 gam
Piatsé mol ciaR : x mol = R.x=9,1 (I)

n :w:0,3675 mol
H, =75

b

Ca + 2H,0 > CaOH), + H,T
0,2275 — 0,2275 mol
2R+ (8-2n)NaOH +(2n-4)H,0 — 2Na, RO, + nH, T
X = nx mol

ny = O,2275+E =0,3675=nx =0,28 (II)
H, >

n=2
R =65 (Zn)

I Rx 9,1

_— =

) nx 0,28
Céu 6. (2,0 diém)

Cho 2,8 lit O, (dktc) phan (ng hét véi m gam hdon hop X gom K, Na va Ba thu duoc chét ran Y gom
cac kim loai va cac oxit cia kim loai. Hoa tan Y vao nudc du, thu dwoc dung dich Z va 1,568 lit khi Ha
(dktc). Cho 700 ml dung dich dich H2SO4 a (mol/l) vao Z thu dugc dung dich T va 27,96 gam két taa. Dé
trung hoa luong axit con du trong T can dung 100 ml dung dich KOH 0,6M. Mat khac, hap thu hét 12,096 lit

:>R:32,5n:>{



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

khi SO2 (dktc) vao dung dich Z, thu dugc dung dich E chira 50,78 gam chét tan. Biét cac phan ng xay ra

hoan toan. Tinh a va m.

Hudéng dan
2.8

Ng, = =0,125 mol

n, = 1,568 =0,07 mol
27204

ngoy =0,1.0,6 =0,06 mol

Ngy = M =0,54 mol
502 90 4

Pit s6 mol cac chat trong X: K (x mol); Na (y mol); Ba (z mol).
So dd phan tng:

0
0 -2 H, T
K K, O 0,07 mol
X mol Na.O 1
0 0 e +1 K OH
Na ++ 0O, —{BaO 1_+H0 , N
y mol 0,125 mol K du NaOH
0 +2
Ba Na du Ba(OH),
Ba du
z mol —
m gam X Y

Cac qua trinh nhuong, nhan electron:

0 +1
K—- K + le

0 -2
X—= X 02 + 4e — 20
0 +1
Na — Na + le 0,125—> 0,5

+1 0
y— Y[[2H + 2 > H»
0 +2
Ba — Ba + 2¢ 0,14 «0,07
7Z—> 2z

— P X +y+22=0,5+0,14 = x +y+22=0,64 (I)
Z tac dung vai dung dich H2SO4:
Ny g0, =0,7a mol

2KOH + H,80, — K,SO, + 2H,0 (1)

X - 0,5x 0,5x mol
2NaOH + H,SO, — Na,SO, + 2H,0 (2)

y— 0,5y 0,5y mol
Ba(OH), + H,SO, — BaSO, I+ 2H,0 (3)

Z—> zZ z mol

Két tua : BaSO, (z mol) = 233.2=27,96 = z=0,12 mol (II)
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— D X +y+2.0,12=0,64 = x+y=0,4 mol

K,SO, : 0,5x mol
Dung dich T : {Na,SO, : 0,5y mol
H,SO, du: 0,7a-0,5x -0,5y -z =0,7a-0,5.0,4-0,12 = (0,7a-0,32) mol
Trung hoa dung dich T:
H,SO, + 2KOH — K,SO, + 2H,0 4
(0,7a—-0,32) — (1,4a—-0,64) mol
Ngog = 1,4a—-0,64 =0,06 = a =0,5M

Hap thu SO, vao dung dich Z:
bat MOH la céng thirc chung cho KOH va NaOH

Béo toan nhém OH

— Nyion = Ngon +Nnaon = Nyon = 0,4 mol
Thir tu cac phuong trinh héa hoc:
SO, + Ba(OH), - BaSO;{ + H,0 (5)

0,12 0,12 > 0,12 mol
SO, + 2MOH — M,SO; + H,0 (6)
0,2 <~ 04— 0,2 mol
SO, + M,SO; + H,0 — 2MHSO; (7)
0,2 <~ 02> 0,4 mol

= N0, (qu = 0,54-0,12-0,2-0,2 =0,02 mol

SO, + BaSO; + H,0 — Ba(HSO;), (8)

0,02 - 0,02 0,02 mol

MHSO; : 0,4 mol

Ba(HSO;), : 0,02 mol

M50, + Mpa(HS04), = Mendt an = 39X +23y +81.0,4+299.0,02 = 50,78 (III)

— 00D 5y —0,2 mol; y =0,2 mol

m = my +my, +mg, =39.0,2+23.0,2+137.0,12 = 28,84 gam
Nhén xét: Bai toan nay cho khong dung ban chét vi:
+ Na tac dung vaéi Oa:

Dung dich E: {

2Na + O, (khong khi) SN Na,O, (tap chat Na,O)

_ (o]
2Na + 0, —22%°C 5 Na,0,

+ K tac dung vai Oz:
K + 0, (khong khi) ——> KO, (tap chat K,0,)

+ Na203, K202, KO3 tac dung véi Ho0:
Na,O, + 2H,0 — 2NaOH + H,0,

K,O, + 2H,0 — 2KOH + H,0,
4KO, + 2H,0 —> 4KOH + 30,
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Cau 7. (3,0 diém)

1. Cho X la hop chat cia nguyén td R véi hidro. Y 1a hop chit caa nguyén té R véi oxi. Ti khéi caa Y
so vé6i X bang 2,75. Biét tong hoa tri cua nguyén t R trong hop chat X va Y bang 8. Xé4c dinh nguyén té R
va cdng thirc hda hoc cua X, Y.

2. Hinh dudi day 1a d6 thi biéu dién do tan (S) trong nudc cua chat ran X.

S (gam)
»

I L L L
O 1O 20 =0 40O S0 S0 rae

a. Hay cho biét trong khoang nhiét d6 tir 0°C dén 70°C c¢6 nhitng khoang nhiét 6 nao thu duoc dung
dich bdo hoa cua X?

b. Néu 150 gam dung dich bdo hda X dang & nhiét d6 70°C ha nhiét d6 xudng con 30°C. Hoi cd bao
nhiéu gam X khan tach ra khoi dung dich?
Huéng dan
1.
Goi a la hoa tri ciia R trong hop chat véi oxi = Hda tri ciia R trong hop chét véi hidro 1a (8 — a).
Trwong hgp 1: alé

X:RH@E-a); Y 1 R20,

My 2R +16a

Y _2 75— =" -275—2R+16a=2,75R +2,75.(8—a)
M, R+(8-a)
—0,75R =18,75a—22

a 4 5 6 7

R 70,67 (loai) | 95,67 (loai) | 120,67 (loai) | 145,67

(loai)

Trwong hop 2: a chan
X:RHg-a; Y :ROa2
My R +8a

Y 2752 10 5755 R+8a=2,75R +2,75.8—a)
My R+B—a)
—4
—1,75R =10,752-22 =1 - —X:CH,; Y :CO,
R =12(C)

2.
Dung dich bo hoa la dung dich khéng thé hoa tan thém chat tan.

Do tan cua mot chat trong nudce 1 s6 gam chét d6 tan trong 100 gam nude dé tao thanh dung dich béo hoa ¢
mét nhiét do xac dinh.
Dung dich b&o hoa trong khoang nhiét d¢ tur:

0°C —— 10°C;

30°C —— 40°C;

60°C —— 70°C.

2.b.
Xét ¢ 70°C:
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b6 tan cua X la 25 gam trong 100 gam H20 = C%(X) = &.100% = 25 .100%

mgy, 25+100
Trong 150 gam dung dich, ta co:

C%(X) = X 100%
150

=% 1009 = 2
150 25+100

Khi 1am lanh dung dich tir 70°C xudng 30°C:
Goi m la sé gam chét ran khan X tach ra khi 1am lanh dung dich tir 70°C xuéng 30°C.

.100% = my =30 gam

Do tan cua X ¢ 30°C la 15 gam trong 100 gam H,0 = C%(X) = 3 15;()0.100%
+
m 0. =(30—m) gam _
XAd0O = CP(X) =227 100% = —2 100%
=m 0. =(150—m) gam 150 —m 15+100
dd X (307C)

= m=12 gam
Céu 8. (2,0 diém)

Hoa tan hoan toan m gam hdn hop X gdm Al, Cu va FeS vao dung dich chira 0,32 mol H2S04 dic, dun
néng, thu dugc dung dich Y chi gom céc mudi trung hoa va 0,24 mol khi SO, duy nhét. Cho 250 ml dung dich
NaOH 1M phan tng hét véi dung dich Y, thu duoc 7,63 gam két taa. Tinh m.

Hwéng dan
ny,op = 0,25.1=0,25 mol
So d6 phan ang:

so, T
0,24 mol
Na*
Al SO;, AlO,
[ ———
3 2 ~
Cu | + H,S0, (dic) > A", Cu™" A;idch ng
FeS 0,32 mol F62+, Fe3+ n HZO + NaOH (0,25 mol) ( )3
H
m gam X SO~ Cu(OH),
Fe(OH),
dd Y
Fe(OH),
7,63 gam
%2.1’1[_{2804 = 2.nH20 - nHzO — 0,32 mol
BINT O
— 4Ny, =4Ngp )+ 205, +0y,0 = 40,32 =40, ) +2.0,24+0,32
=>n_, . =0,12 mol
S0z (Y)

In_, >2n_, = Dung dich sau cung chira : AlO,
Na SO4

—
0.25mol 24 mol

10
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— BT s1n . =2n

+1ln__ =1.0,25=2.0,12+1n, _=n =0,01 mol
Na AIO;

S03~ AlO; AlO;
Pbat:n =X mol;n =y mol;n =z mol;n =t mol
d A SN 2+ y SN 24 SN 34

BT, 3 e 20 oy 200, 30 =20 o = 3K+ 2y + 224 31=2.0,12 (1)
BTNT Al

BTDT
——)3.nAl3+ + 2.nC112+ + 2.nFez+ + 3.nFe3+ = 1.nO

=n___ =2.0,12-0,03=0,21 mol
OH

_=>n__=3.(x-0,01)+2y+2z+3t
H OH

(MG 10gi trong X —27.0,01)+m0H, = My g = (Mg 10 y —27.0,01)+17.0,21=7,63

= My loai trong X — 4,33 gam

BTNT S

————>Ng(x) +Np,50, =Nso, + n = Ngx, +0,32=0,24+0,12 = Ngx) = 0,04 mol

03~

M = My j0ai rong X T Mgx) =4,33+32.0,04 =5,61 gam
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