BAI TOAN QUY VE 100

Céu 1. (2,0 diém) Hoa tan oxit MO, bang dung dich H,SO, 24,5% thu dugc dung dich mubi co
ndng d6 32,2%. Hay tim cong thirc phan tir oxit.
(Biét MOy + H,SO, — Mudi va nuéc)
Gia sir 1dy 1 mol M,O, hoa tan, can y mol H,SO..
100 x98 y

——~ —400y
Mgung dich 71250+= 24,3 (gam)
2MxOy + ZYstO4 - X M2(SO4)2y/x + 2YH20
. 0f
‘ IOV 400% =32,20%
Theo dau bai ta co ;: 400y +xM +10y

v 2y
M =50 x— =28 =—
> X x

Céu 2:(2 diém)
Cho 30 d6: My(COs), + H,SO; — My(SO,), + CO,t + H,0: (M 1a kim loai c¢6 héa tri n)

a. Can bang phuong trinh hoa hoc trén

b. Néu hoa tan hoan toan mu01 trén Ma(COs)n bang mot lvong dung dich H,SO4 9,8% (vira du),

thu duge mot dung dich mudi sunfat co6 ndong do bang 14,18%. Tim kim loai M.

Mz(CO3) + nH,SO, = Mz(SO4) +nCO, +nH,O (1)

Goi a 13 s6 mol My(COs), phan tmg
Theo (1): nzsos = an mol — muzsos = 98an (g)
Nvso4n = @ (Mol) —Mmwmasosn = (ZM +96n)a (g)
Ncoz = an (mol) — mco, = 44an (g)
Mad 12504 ban aiu = 1000an (g)
Myd saupe = 2Ma + 1014an (g)
Theo bairata co PT: 0,1418 = (2M +96n): (2M + 1014n)
— M =28n
Bién luan chi c6 nghi¢ém n=2 va M = 56 1a hop 1y vay kim loaii M 1a Fe.

Cau 3. Hoa tan hét 3,2 gam oxit M>,O,, ( M 1a kim loai ) trong mot luong vira du dung dich H.SO
410%, thu duoc dung dich mudi co néng do 12,9%. Sau phan ing dem c6 b6t dung dich va lam
lanh no6, thu dugc 7,868 gam tinh thé mudi véi hiéu suat két tinh 12 70%. Xac dinh cong thirc cua
tinh thé mudi d6

2. PTHH: Mzom + mHZSO4 - Mz(SO4)m + l’IlHQO

Gia st ¢6 1 mol MO, phan tng thi s6 gam dung dich H,SO4 10% 1a 980m

Khéi luong dung dich thu dugc 1a: 2M + 996m

S6 gam mudi 1a (2M + 96m)



LU

2M +90m ]

Ta co C% = 2M +990m =12,9% =>M = 18,65m
Nghiém pht hop 1a m = 3 va M = 56(Fe)
Vay oxit 1a Fe,0;
FeZO3 + 3stO4 - Fez(SO4)3 + 3H20
3,2

nFe,0; =160 = 0,02 mol
Vi hiéu suat 12 70% nén s6 mol Fe,(SO,); tham gia két tinh 1a:
0,02.70% = 0,014 mol
Nhan thay sé gam Fe,(SO4); = 0,014.400 = 5,6 < 7,868 nén
Pit CTHH cua mudbi tinh thé 1 Fe,(SO.);.nH,O
Ta c6 0,014( 400+ 18n) = 7,868
= n=9
Cong thirc ctia mudi 13 Fe,(S0,)s 9H,0
Cau 4) Hoa tan mot lugng mudi cacbonat ctia mot kim loai M hoa tri 11 béng mot lugng vira da
dung dich H,SO4 14,7% thu dugc dung dich mudi sunfat 17%. Xac dinh kim loai M.
2. (2 diém)
Coi khéi lwong dung dich H,SO, ding 13 100 g -> mu2so*= 14,7 g
14,7
nu2sot= 98 =0,15mol
bat M 1a ki hi¢u va nguyén tir khdi cua kim loai
PTHH: MCO3 + HQSO4 - MSO4 + COz + HzO
mol 0,15 0,15 0,15 0,15

->mmco? = (M + 60).0,15; mmsot=M + 96).0,15
1M 4d sau phan tng — (M + 60)0,15 + 100 - 0,1544
= 0,15M + 1024
(M +96).0,15 17

Theo dé ta co:  015M +102.4 — 100
Giadiratacd M =24 (Mg)

Caus.. (2 diém) Khi hoa tan a gam oxit kim loai hoa tri II béng mot luong vira du dung dich axit
H,S04 15,8% nguoi ta thu duge dung dich mudi ¢6 néng do 18,21%. Xéac dinh cong thirc hoa hoc
cua oxit do.

Goi kim loai hoa tri II la M

PTPU:

MO + HzSO4 - MSO4 + HzO

M+ 16) g 98¢ (M +96)g
98.100

mddHZSO4:15,8 (g)

(M+96).100
mddMSO4:18,21 (g



Ap dung dinh luat bao toan khéi luong:
m,,+m, H,S0,= mddMSO4
98.100 (M+96).100
(M + 16) + 15,8 =18,21
Gidira M =24 (Mg)
Cau 6. Hoa tan hoan toan mét lwong kim loai M trong dung dich H,SO, lodng c6 ndng do 20%
(lay du 20% so v&i lugng can cho phan tmg). Dung dich thu duoc ¢6 nong d6 ctia mubi tao thanh
l1a 23,68%. Xac dinh kim loai M ?
1. Goi hoa tri ctia kim loai M trong phan tng lan ( 1 =n =3)
PTHH: 2M + nH,SO, — — Mx(SO.), +nH, T
Goi s mol cia M 1a x

_nx

n =
2 (mol)

Theo PTHH : ng2 = H 50, pu
_nx x120

H 50, handay — 2 %100

=n

. =0, brx (mol)
Vi dung du 20% so vdi lugng phan ing

08 <0, bnx
Khéi lugng dung dich H,SO, d dung la: 20
Theo dinh luat bao toan khoi luong:

®100 =294nx({ gam)

Mgung dich sau phan tng — Mkim loai + Mgung dich axit — Mhidro = M.x + 294nx - 2 = M.x +293nx (gam)
1 1

Theo PTHH: N = 2 iy = 2 X (mol)
1

Mt = 2 X.(2M + 96.0)= M.x + 48.n.x (g)

M . x+48nx
Theo bairatacd:  Mx+293nx 100% = 23,68%
=M = 28n.
n 1 2 3
M 28 56 84
(loai) | (Fe) | (loai)

Vay kim loai hoa trj Il khoi lvgng mol = 56 1a
sat (Fe)

Céu 7: (2 diém)

Hoa tan hoan toan 10,2 gam mot oxit kim loai hoa tri 111 can331,8 gam dung dich H>SO, vira
da.Dung dich mubi sau phan tng c6 ndng do6 10%. Xac dinh céng thirc phan tir oxit kim loai?
Goi CTPT oxit R,0s;



Ta C(’? PTPU: R2,03 + 3H,SO, — Rz(SO4)3 + 3H.0
- Khoi lugng mudi trong dung dich sau pu:

(10,2 +3318).10
m Rx(SO4); = 100 = 34,2gam
- Lap phuong trinh todn hoc

10,2 34,2
2R +48 = 2R + 288
= R =27 (Al) ® CTPT oxit: Al,Os

Cau 8: Cho 10 gam oxit cia kim loai M c6 héa tri II tdc dung vira du véi dung dich H.SO424,5%
thu duoc dung dich mudi ¢6 nbng do 33,33% (dung dich A). Lam lanh dung dich A thdy c6
15,625 gam chat rian X tach ra, phan dung dich bao hoa c6 nong d6 22,54% (dung dich B). Xac
dinh kim loai M va cong thirc chét ran X.
s Xac dinh M
Pit sb mol cua oxit cua kim loai M (MO) 1a x mol.
MO + HzSO4 — MSO4 + HzO
mol X X X
98x.100 — 400 %

Khéi luong dung dich HoSO, 1a : 24,5 (gam)
Theo bao toan khéi lwong : Moy + Magaxic = Maaa
— mgaa = 10 + 400x (gam)

(M+96)x

Néng d6 % ctia dung dich mudi: C% = (10+400x) 100% =33,33% (1)
Theo baira, ta co: M +16)x =10 (2)
Giai hé (1) va (2), ta co: x = 0,125 va M = 64 va kim loai can tim 1a Cu.
% Xac dinh chit ran X
- Goi cong thire cua chét ran X 1a: CuSO..nH,0, sé mol twong tmg 13 a.
- Khéi lugng CuSO, trong dd A 1a: 0,125.160 = 20 (gam)
- Khdi lugng dd A 13: maga = 10 + 400.0,125 = 60 (gam)
- Khéi lugng dd B 1a: mugs = maas — mx = 60 — 15,625 = 44,375 (gam)
201804 10096=22,54%
Ta c6: C%aap)= 44,375
—a 20,0625 — 0,0625(160 + 18n) = 15,625 - n=15
Vay cong thuce cua X 1a: CuS04.5H,0
Cau 9. (1,0 diém)
Cho 12,25 gam hidroxit cia kim loai M ¢6 héa tri II tac dung vira du véi dung dich H,SO
4 24,50% thu dugce dung dich mudi c6 ndng dd 32,129% (dung dich A). Lam lanh dung dich A
théy c6 12,50 gam chit rdn X tach ra, ph?ln dung dich bao hoa co néng do 24,12% (dung dich B).
Xac dinh kim loai M va cong thurc chat ran X.
M(OH)z + HzSO4 — MSO4 + Hzo
mol X X X




98x.100 — 400

Khéi lugng dung dich H,SO, 1a: 24 (gam)
— Mgaa = 12,25 +400x (gam)

(M +96)x

Néng d6 % ciia dung dich muéi: C% = (2:25+400x) 10000 _35 12994 (1)
Theo bai ra, ta c6: (M + 34)x = 12,25 (2)
Giai hé (1) va (2), ta co: x = 0,125 va M = 64 va kim loai can tim 1a:Cu
- Goi cong thirc cua chét ran X 1a: CuSO..nH,0, s6 mol twong tng 13 a.
- Khéi luong CuSO, trong dd A 1a: 0,125.160 = 20 (gam)
- Khdi lugng dd A 13: mags = 12,25 + 400.0,125 = 62,25 (gam)
- Khéi lugng dd B 14: mags = maaa — mx = 62,25 — 12,5 = 49,75 (gam)
20-100a ;6005 =24,12%
Ta c6: CY%quam= 73
— a=0,05— 0,05(160 + 18n) = 12,5 > n=5
Vay cong thire cua X 1a: CuSO..5H0
D'ng to, n khi gifi quy vO 100 va Ph—ng ph,p gifi dua vpo

c.c ®1j ling ca giii h'n ®0 txm giii h’n cha mét ®i ling kh c.

a/ Nguy2n t3c  p dong:
Dua vuo c,c ®%i ling ca giii h*n, chYang hin:
KLPTTB (M), ho, trb trung bxnh, sé nguy2n t6 trung bxnh, ....
HiOu sukEt: 0(%) < H < 100(%) i
Se mol chkt tham gia: 0 < n (mol) < Se mol chEt ban ®Cu,...
§0O suy ra quan hO vii ®*i Iing cCn txm. B»ng c,ch:
- Txm su thay ®aei & gi, trb min viu max cfia 1 ®1i ling nuo ®3a ®O dEn
®On giii h*n cCn txm.
- GiY s6 thunh phCn hcn hip (X,Y) ch@ chga X hay Y ®O suy ra gi, trp
min viu max cAa ®ti ling cCn txm.

Bui 1:

H¢n hip gam CaCOs IEn Al;Os v Fe;0s trong ®4§ Al,05 chiOm 10,2%, Fe;O
3 chiOm 9,8%. Nung h¢n hip nuy é nhiOt ® € cao thu ®ic chEt r¥an ca ling
b»ng 67% ling h¢n hip ban ®Cu. TYnh % ling chEt r3n to ra.

Givi:

- Gai khei ling h¢n hip ban ®Cu Iy 100 g thx:
m, ., =10,29
m. ., =98¢
= m.., =80g



- PTHH x1y ra khi nung hgn hip:

tD
—

CaCOs ~  CaO + CO,'

- Theo buyi ra, ling c__hEt r¥an thu ®ic sau khi nung ch@ b»ng 67% ling h¢n
hip ban ® Cu. Nh vEy ®¢é gifm khei ling Iu do CO; sinh ra bay ®i.

33
. mCC'.L :100' 6? :33g = HCD: :H :D,?5ml
- VEy '

N..o. =N, =0,75mol = m___, =0,75.100 =75¢g
- Theo PTHH: 3 : 3

- Nh vEy cBn 5 gam CaCOs kh«ng bb ph©n hu(. Do ®3 chEt r¥n tlo ra
gém: CaCO_:, d, A|203, FGzO3 VH CaO.

10,2

%AI.0, =12.100% =15,22%
%Fe0. = i’? 100% =14, 62%

WCaCo, =%.100% =1,4%
a0 =62,6%

Bui 2:

Cho m gam h¢n hip Na vu Fe t, c déng hOt vii axit HCI. Dung dbch thu ®ic cho
t,c déng vii Ba(OH). d rai lac IEy kOt tfia t,ch ra, nung trong kh«ng khY ®0On
ling kh«ng ®aei thu ®Jc chEt r¥an nEng m gam. TYnh % ling mci kim loi ban
®Cu.

Gii:

- PTHH X9y ra khi cho m gam h¢n hip Na vu Fe t,c dong vii HCI:
2Na + 2HCI ~ 2NaCl + H, (1)
Fe + 2HCI ~ FeCl, + H, (2)

- PTHH x9y ra khi cho dung dbch thu ®ic t,c déng vii Ba(OH), d:

FeCl, + Ba(OH), ~ Fe(OH)," +BaCl,  (3)
- PTHH x1y ra khi nung kOt tfia trong kh«ng khY:

t?

AFe(OH), + O, ~ 2Fe,0s + 4H,0 (4)
- Gai M = Mee + My, = 100 gam



100

= m,_, =100gam=n__, =160 =0,625mol
Newony, =2.N;. =2.0,625 =1,25mol
- Theo PTHH (4): ' '
N, =N 0y, =L25mol
- Theo PTHH (3): e
N, =n.. =L25mol = m_ =1,25.56 =70gam

- Theo PTHH (2):
- VEy: %Fe = 70%
% Na = 30%.

Bui 3:

Hgn hip gam NaCl, KCI (h¢n hip A) tan trong nic thunh dung dbch. Th®m
AgNO:s d vuo dung dbch nuy thEy t, ch ra mét ling kOt tiia b»ng 229.6% so Vvii
A. Txm % mci chEt trong A.

Gifi:
- PTHH x9y ra: NaCl + AgNOs _ AgCl + NaNO; (1)

KCI + AgNO; ~ AgCl + KNO; (2)

= m, ., =229,6gam
- Gai my = 100g

- Gai Nyaat = X Sé mol AgCl sinh ra € phin gng (1) lu: x
Se mol AgCl sinh ra é ph¥n gng (2) Iu: 1,6 - x
= n, =16- X

- Ta ca: Myac.Nnact + Mgc.nke = 100
58,5x + 74,5(1,6 - x) = 100
-GiYi PT: x=1,2.

. = m,., =1,2.58,5=70,2gam
- VEy: Nnact = 1,2 mol

%NaCl =70,2%
- | %KCl =100%- 70,2% =29,8%



Bui 4:
Hcn hip chea Fe, FeO, Fe,0s. NOu hou tan a gam h¢n hip b»ng HCI d thx ling
H, tho t ra b»ng 1% ling hcn hip ® em thY nghiOm. NOu khé a gam h¢cn hip

b»ng"Hz nang, d thx thu ®ic 1 ling nic b»ng 21,15% ling h¢n hip ®em thy
nghiOm. X, c ®bnh % mci chEt trong hcn hip.

GiTi:
- PTHH x9y ra khi hou a vpo HCI d:
Fe + 2HCI ~ FeCl, + H,' (1)
FeO + 2HCI ~ FeCl, + H,O (2)

Fe,Os + 6HCI — 2FeCls + 3H,0 (3)
- PTHH x9y ra khi kho a b»ng Ha:

FeO + H, _ Fe + H,0 (4)
Fe,O; + 3H, _ 2Fe + 3H,0 (5)
m., +m., +m._, =100gam
- Gigi a = .
1

m, =lgam= n, =3 =0,5moal
_

m,, =2L,15gam=n,, = 21815 =1,175mol

=n, =0,5mol= m_ =0,5.56 =28gam

H:

- Theo PTHH (1):
= M., +m._, =100- 28 =72gam

nFeo =X = nHzo . .
- Giai sinh ra € ph9n gng (4) Iu: x
i nHZD
sinh ra & ph9n gng (5) Iu: 1,175 - x
1
N0 =§(1,1?5- X)

- Theo PTHH (5):
1

- Ta ca PT: 712X + 3(1,175 - X).160 = 72
- Gifi PT:x = 0,497



= m,_, =0,497.72 =35,8gam

Fe O
%k e =28%
%F e0 =35,8%

. % e0, =36,2%
- VEy: '

Bui 5: NhiOt ph©n hopn topn 20 g hen hip MgCOs, CaCOs, BaCOs thu ®ic
khY B. Cho khY B hEp thd hOt vuo nic v«i trong thu ®ic 10 gam kOt tAa v
dung dbch C. §un nang dung dbch C tii phfn gng houn toun thEy tlo thunh
th2m 6 gam kOt tAa. Hai % khei ling cha MgCOs n»m trong khoYng nuo?
Hing dEn: C,c PTHH:

MgCO; — — MgO + COu (1)
(B)
fﬂ
CaC03 - Cal0 + COz(k) (2)
(B)
BaCOs -— BaO + CO.y (3)
(B
COz(k) + Ca(OH)z(dd) CaCO3(r) + H20(|) (4)
(B)
2C0,4 + Ca(OH)awsy  Ca(HCOs)aa) (5)
(B) (C)
Ca(HCO:s); - > CaCO3(r) + COz(k) + H20(|) (6)
(C)

Theo ph—ng trxnh phn gng (4) vu (6) ta ca:
Ncaco3 = 0,1 + 0,06 = 0,16 (mol) => nc2 = 0,1+ 0,06x2 =0,22
(mol)
theo ph—ng trxnh phdn gng (1), (2), (3), (4 ), (5) ta ca:
Teeng s€ mol muei: Nmwei = N2 = 0,22 (mol)
Gai x, y, z ICn lit Iu s& mol ciia muei: MgCOs, CaCOs, BaCOs ca trong 100
gam hgn hip vy teeng se mol cia c,c mueisllui: x +y +z = 1,1 mol
VX ban ®Cu Iy 20 gam h¢n hip ta quy vO 100 gam hc¢n hip n2n npee =
1,1 (mol)
Ta ca: 84x + 100y + 197z =100 => 100y + 197z = 100 - 84x
Vu X + y + z =11 => y +2 = 1,1-x
100y +197z 100- 84x

<=> 100 < y+z LI-x < 197
—=> 525 < 84x < 86,75



VEy % ling MgCOs n»m trong khofng t6 52,6% ®0On 86,75 %

Bai 6: Mét lo’i ® , chga MgCOs, CaCOs v AlOs. Ling Al;,Os b»ng 1/8 teeng khei
ling hai muéi cacbonat. Nung ® , € nhiOt ®¢ cao tii ph©n hul hopn toun hai
muei cacbonat thu ®ic chEt r3n A ca khei ling b»ng 60% khei ling ® | tric khi
nung. )
a) TYnh % khei ling mgi chEt trong ®, tric khi nung.
b) Muen hou tan hopn toun 2g chEt r3n A cCn tei thiOu bao nhi2u ml
dung dbch HCI 0,5M ?
Bai giai:
a) C,c phin gng ph©n hiy muei cacbonat
MgCO; —— MgO + CO,1t (1)
CaCO; —— CaO +CO, 1 (2)

ALO; —— Kh«ng ®aei (3)
gai a, b, c ICn Iit Iy seé gam cfia MgCOs, CaCOs, Al,Os trong 100g ®, (a, b,
c cong chYnh Iy thunh phCn %) ta ca hO sau:

a +b+c =100

a+b

c= 8
a.40 b.56
84 4+ 100 4+ c =60
Gifi hO ta ®ic: a=10,6; b = 78,3; c = 11,1 (vda Iy sé gam tdng chEt
voa lu td 10 %)
a) C,c phin gng vii HCI (3 PTHH)
Teeng s€ mol HCl = 2.nugo + 2.Ncao + 6.nAl,0; = 0,2226 mol
0,2226.2

VEy ®0 hRatan2g AcCn >* = 0,0824 mol
Gai V Iy se 1Yt HCI tei thiOu cCn ding
V.0,5 =0,0824 =>V =0,1648 lit = 164,8 ml|

Bui 7: Hou tan 11,2g CaO vuo nic ta ®ic dd A.

Hop tan 28,19 hgn hip MgCOs v BaCOs ca thunh phCn thay ®aei trong
®a chga a% MgCOs b»ng dd HCI vu cho tEt cf khY tho,t ra hEp thé hOt vuo
dd A thx thu ®ic kOt tia D.

H&i: a ca gi, trP bao nhi2u thx ling kOt tAa D nhiOu nhEt vu Yt nhEt?
C,c phin gng x1y ra:
MgCOs + 2 HCI ~ MgCl, + CO, ™ + H,0 (1)
BaCO; + 2HCI ~  BaCl, + CO; * + H.0 (2)
Khi s6c CO; vo dd A ca thO xy ra c,c phin gng:



CO, + Ca(OH), ~ CaCOs ¥+ H,0 (3)
2 CO, + Ca(OH); ~ Ca(HCOs); (4)
80 ling kOt tAa CaCOs thu ®ic Iy Iin nhEt thx ch@ x1y ra phin gng (3).
Khi ®a: nCO; = nCa(OH), = 0,2mol.
Theo ®O bui khéi ling MgCOs; ca trong 28,1 g hen hip Iu:

2,81.a 0,281a
mMgCO; =100 =0,28la = nMgCO; = 84
28,1-0,281a
nBaCO; = 197

Theo (1) vu (2) nCO; = nMgCOs + nBaCOs
Ta ca ph—ng trxnh:
0,281a,28,1-0,281a
84 197 =0,2.
Gifi ta ®ic: a = 29,89 %. VEy khi a = 29,89 % thx ling kOt tfa lin nhEt.
Khi a = 0 % thx nghUa Iy h¢n hip ch@ topn muéi BaCOs
28,1
Khi ®a nCO, = 197 = 0,143 mol.
Ta ca: NCO, < nCa(OH),.
Theo (3): nCaCO; = nCO, = 0,143 mol.
m CaCOs; = 0,143 . 100 = 14,3q.
Khi a = 100% nghUa Iy h¢n hip ch@ topun muéi MgCOs; khi ®3a:
28,1
nCO, =8 = 0,334 > nCa(OH), = 0,2 mol.
Theo (3): nCaCOs; = nCa(OH), = 0,2 mol.
Vx CO, d n2n CaCOs tiOp téc phin gng:
CaCOs; + CO, + H,O0 ~ Ca(HCOs), (5)
Theo (5): nCaCO; = nCO,d =0,334- 0,2 =0,134.
nCaCOs cBn I%i: 0,2 - 0,134 = 0,066
mCaCOs; = 0,066 . 100 = 6,6 < 14,39. i
VEy khi a = 100% thx Iing kOt tha thu ®ic bb nhkEt.

Cau 8: Mot hdn hop khi A gdm CO, CO,. Tron A voi khong khi theo ti 16 thé tich 1: 4, Sau khi d6t chay hét khi
CO thi ham lwong phan trdm (%) thé tich ctia N, trong hdn hop méi thu duge ting 3,36% so voi hdn hop trude
phan Ung.

Tinh % thé tich cua hai khi trong hdn hop A. Gia thiét khong khi chi c6 Ny, O, trong d6 O, chiém 1/5 thé
tich khong khi.
Gia st hon hop A co thé tich 1 lit
=>V khong khi = 4 lit, trong d6 V N, =4. 0,8 = 3,2 lit

3,
‘—2. 100%

% N, trong hdn hgp dau = 5




Goi x 1a thé tich khi CO c6 trong hdn hop A (x> 0)
Phan Gng ddt chdy : 2CO + 0, —— 2CO,
i N X 0,5x ) X
Vay thé tich hon hop con lai sau khi dét chay la: (5-0,5x)

.
5,2 A100%
0 5x

=> % V N, trong hdn hgp sau phan tng chay = 3

Vi sau phan tng chay % thé tich N, ting 3,36%
3
52 100% 32 1000

= 5-0,5x _ 5 — 3,36% (*)
Giai phuong trinh (*) thu dugc x = 0,4988
Vay % thé tich CO trong hon hop A 14 : 49,88%
% thé tich CO, trong hdn hop A 13 : 50,12%

Céu 4: (2,0 diém)

Mot hon hop chira Fe, FeO, Fe,0s. Néu hoa tan a gam hdn hop trén bang dung dich HC1 du thi khéi luong
H, thoat ra bang 1% khdi lwong hdn hop dem thi nghiém. Néu khtr a gam hdn hop trén bang H, du thi thu dugc
khéi luong nude bang 21,15% khéi lugng hdn hop dem thi nghiém. Xac dinh phéan trim vé khéi lugng mdi chat
c6 trong a gam hon hop trén.
Gid stra=100 gam. Goi x, y, Z 1an luot 1a sd mol Fe, FeO, Fe,Os trong a gam
Hoa tan a g hdn hop trén bang dung dich HCI du

Fe+ 2 HCl - FGClz + Hz

X 2xX X X
FeO+ 2 HCl — FGCIQ + HzO

y 2y y y
F€203+ 6HCI - 2FCC13 + 3H20

z 6z 2z 3z

Ta cé 2x = 1(*)

Khtr a g hon hop trén bang H, du
FeO + H, — Fe + H0

y y y y
Fe,0:+ 3H, —— 2Fe + 3 H,0
Z 3z 2z 3z

Ta co 18y + 54z = 21,15(**)
Lai c6 56x + 72y + 160z = 100(**%*)

Tu (*), (**), (***) c6 hé phuong trinh:

2x =1
{ 18y + 54z =21,15
56x + 72y + 160z =100

Giaihé PTtac6x=0,5;y=0,5; 2= 0,225




0 %om
"Mre _ gy, " FeO=36%;  Fe:0: =369

1. Hoa tan mot luong muéircac,:bonat cua mot kim loai hoa tri 11 bé‘mg axit HzSO4 14,7%. Sau khi khi
khong thoat ra nita loc bd chat ran khong tan thi dugc dung dich chira 17% mudi sunfat tan. Hé1 kim loai
hoa tri II 1a kim loai nao?

Coi m 44504 = 100 gam thi s6 mol H,SO4 = 0,15(mol)

RCO;+ H,S0,4 = RSO, + CO,T + H,0

0,15 0,15 0,15 0,15

m rcosz — (R + 60)0,15 (g) vam RSO4 — (R + 96)0,15 (g)

Khéi lugng dd sau phan tmg = (R+ 60).0,15 + 100 —(44.0,15)  (g)

=(R+16).0,15+ 100 (2)
(R+96).0,15
Tacé (R+16).0,15+100 = R =24 (Mg)
a CaCOs_,. CaO +CO; (1) 0,254
MgCO; Lt > MgO +CO; ) )
bit a, x, y 1a s6 gam cua Al,O;,CaCOs;, MgCOs trong hon hop X.
Theo gt: mp|,0,= 1/10 m(mgco,, = x+ty =10a (I) 0.25d
Vaymy=10a+a=11la ggﬁfn’\ (Chat rin Y gom: MgO, CaO va AL,O5)
56,80
Theo gt: mp = 100 Ma= 6,248a gam
56.x +4O.y 0.5d
Vay:100 84 = §’§48f‘0' a=5,248a (II). Giai hé (I,III) Suyra X =15,8a :
"8a.100 a. 1o 0.25d
Vay %mCaCO=1la = 52,73%. %mAlOs=1la = 9,099, '
Y%mmgCcos= 38,18%
b | Khi nung 22,44 gam X, ta co:
mpLO, = 22,44/11=2,04 gam ( 1,05~ 0,02 mol ) 0,254
Mcaco,~ 5,8.2,04 =11,832 gam (ncgo = 0,118 mol)
mMgco3= 8,568 gam ( l’lMgo= 0,102 mol)
Ptpu: CaO +2HCl — CaCl, + H,O 3) 0,25d
MgO + 2HCl — MgCl, + H,O 4)
ALO; + 6HCI — 2AICl; + 3H,0 (5)
0,56
Tu (3-5): nycp = 0,56 mol. Vay Vyc| = 1’_6 =0,35 lit =350 ml 0,5d




b. M6t hdn hop khi gdm H, va N, ¢6 M = 21,5g. Tinh phan trdim theo thé tich mdi khi trong hdn hop?
Xét 1 mol hon hop khi H, va N,
Goi x 1a s6 mol H, => 1-x 13 s6 mol N..
theobaira M=21,5(g)tacod2x + (1-x) 28 =21,5=>x= 0,25
Vi trong cung dk nhiét o, ap sudt phan tram vé thé tich ciing 1 phan trim vé s6 mol
%VH; =25%, % VN, =75%,
1) Cho hdn hop A gdm cac khi O, H,, SO,. Trong hdn hop A khi O,, H, chiém lan luot 1a 25% va 50% vé thé
tich. Mat khac SO, chiém 64 % vé khdi lwong trong hdn hop A.
a) Xac dinh cong thic héa hoc ciia SO,. Biét cac khi do & cing diéu kién nhiét d va ap suét.
b) Tinh thanh phan % theo khdi lwong ctia mdi chét trong A.
1)
a) Phan trim vé thé tich cta SO, trong A 1a: 100% - 50% - 25% = 25%
- Vi céc khi do & cing diéu kién nhiét d6 va ap suat nén ti 1& % vé thé tich chinh 14 ti 18 % vé s6 mol nén:

R IRY

(AN
|

il

- Gié’sfr trong 1 mol A ¢! :
- Khoi lugng A c6 trong 1 mol 1a: mx = 0,5 .2 + 32 .0,25 + (32+16.x).0,25
(32 416.x).0,25

% %S0, 5 : _}q.]DD =04
Ta c6 0S5O, _ 64% => 9+(32+10.x).0,25
= x= 2 vay cong thuc hoa hoc la: SO,
0,5.2
100% =4%
b) %Hz = 25

%0, =100-64 -4 = 32%

Cau 42.(2,0 diém) Cho hdn hop khi X gom CO; va N, (6 dktc) c6 ti khoi doi v6i khi oxi 1a 1,225.
1) Tinh thanh phén phan tram theo thé tich cua moi khi trong hon hop X.
2) Tinh khoi lugng ctia 1 1it hdn hop khi X & dktc.

1) Xét 1 (mol) hon hop X. ,
Goi s6 mol CO; 1a x (mol) > s6 mol N; 1a : (1-x) (mol)
Taco : 44x +28.(1-x) = 1,225.32

- x=0,7 (mol). > %Veo2=70%; —> %Vx2=30%.
2) 22,4 lit hon hop X 6 khdi lugng : 1,225.32 = 39,2 (g)
)
39, =1,75(g)

= 1 lithdn hop X c6 khéi lugng : 22,4




Bui 1:

H¢n hip gadm CaCOs IEn Al,Os vu Fe;Os trong ®4 Al;O; chiém 10,2%, Fe,O
3 chiOm 9,8%. Nung h¢n hip nuy é nhiOt ® € cao thu ®ic chEt r¥an ca ling
b»ng 67% ling h¢n hip ban ® Cu. TYnh % ling chEt r34n tlo ra.

Givi:
- Gai khei ling h¢n hip ban ®Cu Iy 100 g thx:

mm:c-s 210,2'2_:]
m..,. =98¢
i mcacc-g :BUQ

- PTHH x9y ra khi nung h¢n hip:

tD
— =

CaCO; ~  CaO +CO,'
- Theo buyi ra, ling c__hEt r¥an thu ®ic sau khi nung ch@ b»ng 67% ling h¢n
hip ban ® Cu. Nh vEy ®¢é gifm khei ling Iu do CO; sinh ra bay ®i.
33 |
. M, =100- 67 =339~ Ne, =4, =0.75mM0
- VEy '
Ne.co. =N, =0,75mol = m__, =0,75.100 =75¢g
- Theo PTHH: ) : )

- Nh vEy cBn 5 gam CaCOs; kh«ng bb ph©n hu(i. Do ®3 chEt r¥n tlo ra
gam: CaCOs d, Al,Os, Fe,05 vu CaO.



%Al.0, =122 100% =15,22%
67

%Fe,0. =§.1oo% ~14,62%
5

4Caco, =_.100%=7,4%

%Ca0 =62,6%

Bui 2:

Cho m gam h¢n hip Na vu Fe t, c déng hOt vii axit HCl. Dung dbch thu ®ic cho
t ¢ déng vii Ba(OH); d rai lac IEy kOt tha t,ch ra, nung trong kh«ng khY ®On
ling kh«ng ®aei thu ®Jc chEt r¥an nEng m gam. TYnh % ling mc¢i kim loi ban
®Cu.

GiYi:

- PTHH X1y ra khi cho m gam h¢n hip Na vu Fe t,c dong vii HCI:
2Na + 2HCI ~ 2NaCl + H, (1)
Fe + 2HCI ~ FeCl; + H, (2)

- PTHH x1y ra khi cho dung dbch thu ®ic t,c déng vii Ba(OH), d:

FeCl, + Ba(OH),  Fe(OH)," +BaCl,  (3)
- PTHH x9y ra khi nung kOt tfia trong kh«ng khY:

t?

4Fe(OH), + O, ~  2Fe;,05 + 4H,0 (4)
- Gaim = Mee + My, = 100 gam
100

= m._, =100gam= Neoo. :ﬁ —0,625mol
Neoony, =2.N. . =2.0,625 =1,25mol
- Theo PTHH (4): : =
Neecr, = Neeion, =1,25mol
- Theo PTHH (3): : -
n,. =N, =1L25mad = m, =1,25.56 =70gam

- Theo PTHH (2):
- VEy: %Fe = 70%
% Na = 30%.



Bui 3:

Hg¢n hip gam NaCl, KCI (h¢n hip A) tan trong nic thunh dung dbch. Th@m
AgNO:; d vuo dung dbch nuy thEy t, ch ra mét ling kOt tfia b»ng 229.6% so vii
A. Txm % mc¢i chEt trong A.

Givi:
- PTHH x9y ra: NaCl + AgNOs  AgCl + NaNO; (1)
KCI + AgNOs — AgCl + KNO; (2)
= m, ., =229,6gam
- Gai ma = 100g

- Gai Nnaa = X Sé mol AgCl sinh ra é phin gng (1) Iu: x
Se mol AgCl sinh ra é ph9n gng (2) Iu: 1,6 - x
= N, =16- x

- Ta ca: Myac.Nnac + Mkc.nNka = 100
58,5x + 74,5(1,6 - x) = 100
- Gifi PT: x=1,2.
. = m,., =1,2.58,5 =70,2gam
- VEy: Nnact = 1,2 mol
%N aCl =70,2%
- | %KCl =100%- 70,2% =29,8%

Bai 6: Mét loti ® , ch@ga MgCOs, CaCOs v Al,Os. Ling Al,Os b»ng 1/8 teeng khei
Iing hai muéi cacbonat. Nung ® . & nhiOt ®é cao tii ph©n hul houn topn hai
muéi cacbonat thu ®fc chEt r34n A c& khéi ling b»ng 60% khéi ling ® | tric khi
nung.
c) TYnh % kheéi ling m¢i chEt trong ® | tric khi nung.
d) Muén hopu tan hopn topn 2g chEt r3n A cCn téi thiOu bao nhi2du ml
dung dbch HCI 0,5M ?
Bai giai:
a) C,c phin gng ph©n hiy muei cacbonat



MgCO; —— MgO + CO,1t (1)
CaCO; —— CaO +CO, 1 (2)
Al,Os; —— Kh«ng ®eei (3)
gai a, b, c ICn lit Iy seé gam cfia MgCOs, CaCOs, Al,Os trong 100g ®, (a, b,
c cong chYnh Iy thunh phCn %) ta ca hO sau:
a +b+c =100

a+b

c= 8
ad0  b56
8 4 100 + ¢ =60
Gifi hO ta ®ic: a=10,6; b = 78,3; c = 11,1 (vda Iy sé gam tdng chEt
voa lu td 10 %)
b) C,c ph¥n @ng vii HCI (3 PTHH)
Teeng s€ mol HCl = 2.nugo + 2.Ncao + 6.nAl,0; = 0,2226 mol
0,2226.2

VEy ®0 hRatan2g AcCn >* = 0,0824 mol
Gai V Iy se 1Yt HCI tei thiOu cCn ding
V.0,5 =0,0824 =>V =0,1648 lit = 164,8 ml|

Bui 7: Hou tan 11,2g CaO vuo nic ta ®ic dd A.

Hop tan 28,19 hgn hip MgCOs v BaCOs ca thunh phCn thay ®aei trong
®a chga a% MgCOs b»ng dd HCI vu cho tEt cf khY tho,t ra hEp thé hOt vuo
dd A thx thu ®ic kOt tia D.

H&i: a ca gi, trP bao nhi2u thx ling kOt tAa D nhiOu nhEt vu Yt nhEt?
C,c phin gng x1y ra:
MgCOs + 2 HCI ~  MgCl, + CO, ™ + H,0 (1)
BaCOs + 2HCI ~ BaCl, + CO; ™ + H,O (2)
Khi s6c CO, vpo dd A ca thO xy ra c,c phin gng:

CO,+ Ca(OH), ~ CaCOs ¥+ H,0 (3)

2 CO, + Ca(OH); ~ Ca(HCOs); (4)
§O Iing kOt tAa CaCOs thu ®ic Iu lin nhEt thx ch@ x1y ra phin gng (3).
Khi ®a: nCO; = nCa(OH), = 0,2mol.

Theo ®O bui khéi ling MgCOs; cé trong 28,1 g hen hip Iu:

2,81.(1 0,281a
mMgCO; = 100 =0,28la = nMgCO; = 84
28,1-0,281a
nBaCO; = 197




Theo (1) vu (2) nCO; = nMgCOs; + nBaCOs;
Ta ca ph—ng trxnh:
0,281a 28,1-0,281a
84 197 =0,2.
Gifi ta ®fic: a = 29,89 %. VEy khi a = 29,89 % thx ling kOt tfia lin nhEt.

Khi a = 0 % thx nghUa Ip hen hip ch@ toun muéi BaCOs
28,1

Khi ®a nCO, =197 = 0,143 mol.
Ta ca: NnCO, < nCa(OH)..

Theo (3): nCaCOs; = nCO,; = 0,143 mol.
m CaCOs; = 0,143 . 100 = 14,3q.

Khi a = 100% nghUa Ip hen hip ch@ topn muéi MgCOs khi ®3a:
28,1
nCO, =8 = 0,334 > nCa(OH), = 0,2 mol.
Theo (3): nCaCO; = nCa(OH), = 0,2 mol.
VX CO, d n2n CaCOs tiOp téc phin @ng:
CaCO; + CO, + H.O ~ Ca(HCOs), (5)
Theo (5): nCaCOs = nCO,d =0,334- 0,2 =0,134.
nCaCOs cn I%: 0,2 - 0,134 = 0,066
mCaCOs; = 0,066 . 100 = 6,6 < 14,3q.

VEy khi a = 100% thx ling kOt tfa thu ®ic bb nhEt.




BAI TOAN QUY VE 100

Caul.(2,0 diém) Hoa tan oxit MO, béng dung dich H,SO, 24,5% thu dugc dung dich mudi co néng d6 32,2%.
Hay tim cong thurc phan tur oxit.
Céu 2:(2 diém)
Cho so dd: My(COs), + HySO; — My(SOy), + CO,t + H,0: (M 1a kim loai ¢6 hoéa tri n)

a. Can bang phuong trinh héa hoc trén
b. Néu hoa tan hoan toan mudi trén M(COs), bang mot lwong dung dich HoSO4 9,8% (vira du), thu duge mot
dung dich mudi sunfat co néng do bing 14,18%. Tim kim loai M.
CAu 3. Hoa tan hét 3,2 gam oxit M,O,, ( M 1a kim loai ) trong mét luong vira du dung dich H.SO410%, thu dugc
dung dich mubi c6 ndng do 12,9%. Sau phan tmg dem ¢ b6t dung dich va 1am lanh no, thu dugc 7,868 gam tinh
thé mudi voi hiéu suét két tinh 1a 70%. Xac dinh cong thirc cta tinh thé mudi d6
Cau 4) Hoa tan mot lugng mubi cacbonat ctia mot kim loai M héa tri I béng mot lugng vira du dung dich H,SO
4 14,7% thu dugc dung dich mudi sunfat 17%. Xac dinh kim loai M.
Cau 5.. (2 diém) Khi hoa tan a gam oxit kim loai hoa tri IT bing mot lwong vira du dung dich axit H,SO4 15,8%
nguoi ta thu dugc dung dich mudi c6 néng do 18,21%. Xac dinh cong thurc hoa hoc cua oxit do.
Cau 6. Hoa tan hoan toan mot luong kim loai M trong dung dich H,SO4 loding ¢6 ndng d6 20% (ldy du 20% so
voi lugng can cho phan tng). Dung dich thu duogc c6 néng d6 ciia mudi tao thanh 1a 23,68%. Xac dinh kim loai
M?
Ciu 7: (2 diém)

Hoa tan hoan toan 10,2 gam mot oxit kim loai hoa tri 111 can 331,8 gam dung dich H,SO, vira du.Dung dich
mubi sau phan tng c6 ndng d6 10%. Xéc dinh cong thirc phan tir oxit kim loai?
Cau 8: Cho 10 gam oxit cua kim loai M c6 hoa tri II tdc dung vira da véi dung dich H.SO4 24,5% thu dugc dung
dich mudi c6 ndng d6 33,33% (dung dich A). Lam lanh dung dich A thay c6 15,625 gam chét ran X tach ra, phan
dung dich bio hoa c6 ndng do 22,54% (dung dich B). Xéc dinh kim loai M va cong thirc chét rin X.
Céu 9. (1,0 diém)

Cho 12,25 gam hidroxit cua kim loai M ¢6 hoa tri II tac dung vira di véi dung dich H,SO4 24,50% thu
dugc dung dich mubi c6 nong do 32,129% (dung dich A). Lam lanh dung dich A thay c6 12,50 gam chét ran X
tach ra, phan dung dich bdo hoa c6 nong do 24,12% (dung dich B). Xac dinh kim loai M va cong thirc chat rin X.



Bui 1:
Hcn hip gdm CaCOs IEn AlLOs vu Fe,0s trong ®3a Al>O3 chiOm 10,2%, Fe,0s chiOm

9,8%. Nung hcn hip nuy é nhiOt ®é cao thu ®ic chEt r¥n ca ling b»ng 67% ling he¢n
hip ban ®Cu. TYnh % ling chEt r¥n to ra.

BHi 2:Cho m gam h¢n hip Na vu Fe t,c déng hOt vii axit HCI. Dung dbch thu ®ic cho t,c
dong vii Ba(OH), d rai lac IEy kOt tfia t,ch ra, nung trong kh«ng khY ®On ling kh«ng ®zei
thu ®ic chEt r3an nEng m gam. TYnh % ling mc¢i kim lo%i ban ®Cu.

Bui 3:Hcn hip gdm NaCl, KCI (hgn hip A) tan trong nic thunh dung dbch. Tham AgNOs d
vuo dung dbch nuy thEy t,ch ra mét ling kOt tiia b»ng 229.6% so vii A. Txm % mci chEt
trong A.

Bai 6: Mét loi ® , chga MgCOs, CaCOs v AlOs. Ling Al,O3 b»ng 1/8 taeng khei ling hai muei
cacbonat. Nung ® , € nhiOt ®e cao tii ph©n hul houn toun hai muei cacbonat thu ®ic
chEt r3n A ca khei ling b»ng 60% khei ling ® | tric khi nung.

a) TYnh % khéi Iing mci chEt trong ® | tric khi nung.

b) Muén hop tan hopn topn 2g chEt r¥n A cCn téi thiOu bao nhi2u ml dung dbch HCI

0,5M
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