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Cac dang bai tap ve Axit sunfuric

Chuyén d& moén Hoa hoc I6p 10

Chuyén d& Hoa hoc I&p 10: Cac dang bai tap vé Axit sunfuric dwoc VnDoc swu tdm va gidi thiéu téi cac ban hoc sinh ciing
quy thay c6 tham khdo. N6i dung tai liéu sé& gidp cac ban hoc sinh hoc tbt mén Héa hoc I6'p 10 hiéu qua hon. Mi cac ban tham
khao.

Bai tap vé axit sunfuric

A. Phwong phap & vidu

B. Bai tap trdc nghiém

A. Phwong phap & vi du

1/ Ly thuyét va phwong phap giai

1/ Axit H3SOy4 c6 tinh axit manh (twong tw nhw HCI)
+) Tac dung v&i kim loai tao thanh mudi sunfat va Ho
2M + nH2S04 — M2(SO4)n + nH2 1

(M drng trwdrc Ho, nla s6 oxi hoa thAp nhét clia kim loai)
+) Tac dung v&i oxit bazo, bazo tao thanh mubi va HoO
FeO + HpSO4 — FeS0O4 + Hy O

Fe3z0y+4H2SO4 — FeSOy + Fep (SO4)3 + 4H20
Fe(OH)2 + 2H»SO4 — FeSOy4 + 2H20

+) Tac dung v&i mubi toa thanh mubi méi va axit mai
BaClo + HpSO4 — BaS0Og4 |+ 2HCI

FeS + HpSO4 — FeSOg4 + HpS?

2/ Axit H2SO4 dac c6 tinh oxi héa manh

+V&i kim loai:

M:K— Zn M;(SOy)m + 484 +H,0
lHJST

{501 0

M+ HzSO_; dflc
Mg(SDﬂm Ll SOZ T_ HID

M: Fe— Cu
(m la hoa tri cao nhat ctia M; Al, Fe, Cr bj thu déng hda trong H2S0O4 dac, ngudi)
+ V&i phi kim
S +2H2S0O4 dac — 3S021 + 2H20
2P +2H2S04 dac — H3PO4 + SO271 + HoO
C + H2SO4 dac — CO21 + SO271 + HO

- V6&i hop chét c6 tinh khiy
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+) Cac hop chat Fe2* — Fe3*
FeO
Fes0s4
FeS
FeS2 H2S0s4 dac _Fe¥*+ S0z + H20 +....
FeCOs ’
Fe(OH):
FeClz

+) Cac hop ch4ts1, 82, s*4

FeS
FeS:
CuS
CuzS

Phan rng:

H2SO4 dac SO2 + ...

v

2Fe304 + 10H2SO4 — 3Fep (SO4)3 + SO2 1+ 10H20

2Fe(OH) 2 + 4H2SO4 — Fep (SO4)3 + SO2 1+ 6H20

2FeSo+ 14H2S04 — 3Fep (SO4)3+ 15802 1+ 14H20

3/ Cach tinh nhanh sé mol anion SO42- tao muéi va sé mol HSO4 tham gia phan dmg trong phan tmg oxi— héa khi

Khong phu thudc vao ban chat va sé lwgng cac kim loai, ta ludn cé cac ban phan (ng khir:

2H2S04 + 2e — S0:2 + H:O + SOi’ (1)

(mol)  2x 2X X x
4HS04 + 6 —» S + 4H0 + 3507 (2)

(mol) 4y 6y «y-— 3y
SHSO4 + 8¢ — HaS + 4H,0 + 450> (3)

(mol) 5z 8z «z— A7

= o =g, +30g + 4Ny, =%n50: _gnf _%HH:S _ Z%nx

(a1 sé electron ma S*6nhan vao dé tao ra san pham khir X)
a
X

NHoSO4phan rng Phan ting = 2ng o, + 4ns + 5nH,S

Cha ¥: ns0,42tao mudi =

(Hai biéu thire trén chi ap dung néu hén ho'p ban dau la cac kim loai)

2/ Vi du minh hoa

Vi du 1:Chia 75,2 gam hén hop X gom FexOy va Fe thanh hai phan bang nhau. Hoa tan phén 1 trong V mi dung dich HCI 1M
(vra d0) thu dwoc 1,12 lit Hp (dktc). Phan 2 cho tac dung véi dung dich HpSO4 d3c, nong (dw) thay co 3,36 lit khi SO (dktc)
thoat ra.

a) Xac dinh coéng thirc oxit sét.

b) Tinh gia tri ctia V.

Hwéng dan:



Xac dinh cong thirc oxit sat

+) Phan 1: Tac dung v&i HCI:

Phan &ng:

FeXOy + 2yHCl — xFeClzy/x +yH20
(mol)a 2a

Fe + 2HCI — FeClp + Ho 1

(mol)b 2b b

Ta 0o : np, = b = 1,12/22,4 = 0,05 (mol)

+) Phan 2: Tac dung v&i HpSO4 déc, nong

Ta co:
3.36
Ny, = 24 =0,15(mol)
+2y/x +3 +6 +4
x Fe - (3x-2y)e » xFe S +2¢—> S
(mol) a—»  (3x-2y)a (mol) 0,3- 0,15

0 +3
Fe . 3¢ —> Fe

(mol) 0,05-0,15

= (3x—2y)a + 0,15 =0,3 = (3x— 2y)a=0,15 (1)
Mt khac:

75,2
(56x+16y)a +56 x 0,05= 2 =37,6 = (56x+ 16y)a=348 (2) Giai (1) va (2), ta dworc:

S6x+16y 348 . x 3
3x—2y 0,15 y 4
= Céng thirc cla oxit st la Fe304
01 0,15mol)

b) Ta co6: a= BX - y
= nHg|=2ya +2b=2(4 x0,15 +0,15) = 1,5 (mol) = Vyq HcI=1500 ml
Vi du 2: Hoa tan hét 30 gam hén hop gdm mét sé kim loai trong dung dich HpSO4 d&c, néng (dw), thdy thoat ra 0,15 mol SO2;
0,1 mol S va 0,05 mol HpS.
a)Tinh s6 mol HoSOy4 da phén &rng.
b) Tinh khdi lwgng mudi thu dwo'c sau phan (rng
Hwéng dan:
a) Ta ¢6: NHySO4 phén trng = 2NS0p*+4Ns+5NH,S= 2%0,15 + 40,1 +5x0,05=0,95 (mol)
Doy tgomui =2 % n, = % x 0,15+ g x 0.1 +% x0,05=0,65 (mol)
= Mmudi = Mkim loai + MSO42 tao muéi =30 + 0,65 x96=92,4 (gam)

Vi du 3: Bé& 11,2 gam b6t sat ngoai khdng khi sau mét thdi gian thu dwo'c chat ran X. Hoa tan hoan toan X trong dung dich
H2S 04 déc, nong (dw), thu dwg'c dung dich Y va khi SO2 thoat ra (gia st SO2 Ia san phdm khir duy nhét). Tinh khdi lwo'ng mubi
khan thu duwgc trong dung dich Y.



Hwéng dan:
11,2
Taco:npg= 96 =0,2 (mol)

Ap dung dinh luat béo toan nguyén té, ta co:

1 n, = 0,1(mol)

n Fe)(SO4); )

= Mmuéi =400x0,1=40 (gam)

Vi du 4. Hoa tan hét 49,6 gam hén hgp X gdm FeCO3 va FeS trong 24 gam dung dich HoSO4 98% dun ndng, thu dwgc dung

dich c6 khdi lwgng gidm m gam va 36,96 lit (dktc) hén hop khi CO2 va SOo. Tinh sé mol axit con dw va gia tri clia m.

Hwéng dan:
240 x 98
n = —— = 2. 4(mol
o H,S0 , ban dau 100 % 98 ( )
Phan trng:

2FeCO3 +4 HpSO4 — Fep(S0O4)3 + SO 1+ +2C02 1+4H2 O
(mol) x 4x 0,5x x

2FeS + 10 HpSO4 — Fen(S04)3 + 9S0O2 1+ 10H2 O

(mol) y 5yx 4,5y

116x+ 88y =49.6 x =0,2
=>

1,5x + 4,5y = 1,65 y=0,3

= NHySOy4 du = 24 — (4%0,2 + 5 %0,3) =0,5 (mol)

Theo dé bai, ta c6 hé phwong trinh:

Vay: m=64 x(0,5x 0,2 +4,5 x 0,3)+ 44 x 0,2 - 49,2 = 52 (gam)

B. Bai tap trac nghiém
Cau 1. Tron 200 ml dung dich NaOH 1M vé&i 150ml dung dich HpSO4 1M. Héi sau khi phan (rng két thic khéi lwgng mubdi thu
dworc la bao nhiéu?

Pap an:

Ta co: nNgOH = 0.2 x 1= 0,2(mol); nH,50,4 = 0,15 mol

Phan trng: NaOH + H»SO4 — NaHSO4 + HoO

(mol) 0,15 <~ 0,15 — 0,15

NaOH + NaHSO4 — NasS0Og4 + HoO

(mol) 0,05 — 0,05

= NNaHSO4 dw =0,15-0,05=0,1 (mol)

= Mmubi = MNaHSO4 * MNaSOy4 = 120 % 0,1 + 142 x 0,05=19,1(gam)

C&u 2. Cho 80 gam SO3 vao mét cbe nwéc sau dé thém nwéde vao dén vach 0,5 lit thi dirng (goi la dung dich A).
a, Tinh ndbng d6 mol/l clia dung dich A.

b, Cho 20 ml dung dich A vao dung dich BaCly dw. Hay tinh khéi lwong két tia thu dworc.

¢, Bé trung hoa 20ml dung dich KOH thi can 10ml dung dich A. Tinh néng d6 mol/l ciia dung dich KOH.
Pap an:



. 80
a. Taco: ny = = =1(mol)

803 + Hgo — HQSO4 (1)

T (1) == ngg, = 0y, =%=l(mol) =>Cy, . =0—f5=2M
b, Phan trng:
H,S0, + BaCl, — BaSO, |+ 2HCI (2)
(mol) 0.04 — 0.04

Ta co: nu,so, =7 x 20
f20mi dung dich A 1000

= 0.04(mol)

Tir (2) => ny,, = 0,04(mol) => m, =0,04 x 233=9.32 (gam)

c. Taco:np,s = 2x ——=0,02(mol
' 23 04/ 20ml dung dich A 1000 ( )

2KOH + H,S04 — K;S0,4 + 2H,0 (3)
(mol) 0.04 « 0,02
0.04

Tir (3) => ngon = 0.04 (mol) => €y, =—=2M

Cau 3. Hoa tan 0,4 gam SO3 vao a gam dung dich H2SO4 10% thu dwgc dung dich HoSO4 12,25%.

a) Tinha

b) Thém 10 ml dung dich Ba(OH)» 0,5 M vao dung dich thu dwoc & trén loc két tia thém tiép 50 ml dung dich NaOH 0,8 M vao
nuéc loc rdi cho bay hoi thu dwo'c 6,44 gam chét rdn X. Xéac dinh cdng thire clia X.

Pap an:

a. Khi hoa tan SO3 vao dung dich xay ra phan &ng: SO3 + HoO — H2SOy4

Khéi lwong clia HoSOy4:

0,498 a.10%
m=Myg tMezg=—+———=049 +0.1a
ma W g 100% ' la(g)

Khoi lrong dung dich: myy = 0.4 + a.

0,49+0,1a

Ta co C% = . 100% =12.25% — a = 19.6¢

b. $6 mol H,SO, 1a: y= 04  196.10%

80 100%.98

= 0,025 mol

Sé mol Ba(OH) la x=0,01.0,5 = 0,005 mol;

S6 mol NaOH la z = 0,05.0,8 = 0,04 mol.

Khi thém cac dung dich trén ta c6 phan &ng:

Ba(OH)2 + HoSO4 — BaS0Oy4| + 2H20 (1)

2NaOH + HpS04 — NasS04 + 2H20 (2)

Theo phwong trinh phdn trng (1) va (2) x+z/2=0,025 =y

= HoSO4 phan (ng hoan toan, loc bd két tia BaSOy4 thi trong dung dich chi con NapSO4 v&i s6 mol la: 0,02 mol.
Cho bay hoi dung dich thu dwg'c NapSO4.nH20 (X).

Vay My = 6,44/0,02 = 322¢g



Mx =(2.23+96 +18n)=322 -n=10

Vay X la NapS04.10H20

C&u 4. Cho 14,2 gam hén hop A gdm ba kim loai Al, Fe va M vao dung dich HpSO4 lodng dw thu dwoc 8,96 lit Hp (54°C; 1,2
atm), dung dich B va 3,2 gam ran C. Hoa tan toan bo ran C vao dung dich HoSO4 dam d&c nong thoat ra V lit khi E (c6 mui hac)
(dktc).

a) Xac dinh kim loai M (biét V lit khi E lam méat mau vira a4 50ml dung dich Bry 1M).

b) Tinh % khéi lwgng méi kim loai trong hén hop A.

bap an:

a, ViAl va Fe tac dung v&i HpSO4 long nén ran C la kim loai M khéng phan ing v&i HoSO4 loang.

2A1 + 3HgSO4 — AIQ(SO4)3 + 3Hg (1}
3x
X JR—
2
Fe + H,SO4; — FeSO, + H; (2}
y y
2M + 2]]HQSO4 a MQ(SO4)H + DSOQ + 21]1‘[30
21 0.05

n

SO, + Br, + 2H,O — H,S0, + 2HBr

0.05 0.05
ng,,= 0,05 x 1=10,05 mol
_ PV _ 1,2 .8,96

ny = = 0.4 mol
2 RT  0,082(273+546)

113{:%—>M:321 — n=2

M = 64 (Cu) nhan
b, Theo (1) va (2), taco: ny, = gx +y=04
Theo dé: 27x + 56y =142-3.2=11

Ta co hé E)<;+y:0__4 x=0,2 > my =5.4¢g
| sy |
27x + 56y =11 y=0.1 — mg. = 5.6g
%My = —=.100% = 22.53%
14,2

5.4
14,2

— Mg, = 39.44%
Cau 5. Khi pha lodng HpSO4 can lam nhu sau:

Yoy = 100% = 38.03%

A. Cho tir tr H0SOy4 dac vao nwdc va khudy déu
B. Cho tt tlr nwérc vao HpSOy4 dac va khudy déu
C. Cho nwéc va axit ddng thoi

D. L&y 2 phan nwéc pha véi mét phan axit.

Pap an: A



HoSO4 dam d&c rat hao nwére. Khi tan vao nwée toa ra mot nhiét lwgng I&n. Néu cho HoO vao axit khi do nwéc sé sbi tire thoi
va bén tung tée ra ngoai mang theo axit, s& gy béng. Do d6, phéi cho HoSO4 vao nwéc va khudy tir tir dé nhiét tan dan khap
dung dich
Cau 6. Cho phwong trinh phan (rng hoa hoc:
HoSO4 dac + 8Hl — 4lp + HoS + 4H20
A. HoSOy la chat oxi hoa, HIla chét khae
B. Hlla chat oxi hoa
C. I oxi hda HoS thanh HoSO4 va no bi khir thanh HI
D. Iy khir HoS thanh HoSO4 va n6 bj khtr thanh HI.
Pap an: A
C&u 7. Cho 3,68 gam hén hop gdbm Al va Zn tac dung véi mét lwgng viva di dung dich HoSO4 10% thu dworc 2,24 lit khi Ho (&
dktc). Khdi lwgng dung dich thu dworc sau phan &ng la:
A.101,48g B. 101,68g C. 97,80g D. 88,209
Pap an: B
Ta co: NHoSO4 = NHp = 2,24/22,4 =0,1 mol
— MH,S04 = 0,1 %98 = 9,89 — Myqd HySO4 = (9,8%100)/10 = 989
Ap dung dinh luat béo toan khdi lvong:
Mhén hop KL * Mdd HpSO4 = Mdd sau phan tng * MHo
— Mdd sau phan (rng = Mhdn hop KL * Mdd HoSO4 - MHy = 3,68 + 98 - 0,1 x 2 =101,48¢g
C&u 8. Hoa tan hoan toan 49,6 gam hén hop X gdm Fe, FeO, FepO3 Fe304 bang HoS04 dac, ndng thu dwoc dung dich Y va
8,96 lit SO2 (dktc)
a, Tinh phan tram khdi lwong clia oxi trong hén hop X.
b, Tinh khéi lvgng mudi thu dwoc trong dung dich Y
Pap an:
Quy hén hop X vé hai chat FeO va FepO3
Phan &ng:
2FeO + 4H,S0,4 — Fe; (804)3 + S0, T+ H,0
(mol) 0.8 0.4 0.4

1
= g, o, = a>< (49.6 — 72 x 0.8 = —0.05(mol)

Phan ung: Fe 05 +3H,S04 — Fey(SOy4); + 3H,0
(mol) -0.05— -0.05
=> Do) = Nre T 215, 5 =0.8 + 2(-0,0) =0.65(mol)
=> 0,0 = 197965 10006 = 2097%

196

Va myys = 400(0,4 — 0,05)=140 (gam)
Va mmudi = 400(0,4 — 0,05) = 140 (gam)

Trén day VnDoc da gidi thiéu toi cac ban ly thuyét Héa hoc 10: Cac dang bai tap vé Axit sunfuric. Bé co két qua cao hon
trong hoc tap, VnDoc xin gi¢i thiéu t&i cac ban hoc sinh tai liéu Chuyén dé Haéa hoc 10, Giai bai tap Hoéa hoc I&p 10, Giai bai
tap VatLi10, Tai liéu hoc tap I&ép 10 ma VnDoc t6ng hop va gi¢i thiéu t&i cac ban doc.
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