GV Nguyén Thanh Kién, THCS Hiing Vuwong, 0972521072
CHUYEN DPE 14: KIM LOAI TAC DUNG ACID
Cau 1: Hoa tan hoan toan 17 gam hdn hop X gom Ca va MgO can Vml dung dich HC129,2% (D =
1,25). Tinh V.

Ca + 2HCl — CaCl, + H,
MgO + 2HC1 — Mng + HzO
Nhén théy 1\/Icazl\/[1\/[go= 40

17
="x = 40 =0,425(mol) = " =2"x =0,85 (mol)
536.5
o.fu.f..u_mﬂ% 106,25
Munc= 29 2% = 10625 gam=Vya= 525 =g5ml

Ciu 2: Cho 12 gam hdn hop Mg va Zn phan tng vira da v6i 200 ml hon hop hai dung dich axit
HCI 1M va H,SO, 1M.

a) Tinh thé tich khi thoat ra (do & diéu kién tiéu chuan).

b) C6 can dung dich thi thu dugc bao nhiéu gam mudi khan?

n
Mici = 0,2 mol; "% =0,2 mol

I
=—n,, Hn

n, 5 Hl H_80,

a. Theo bao toan nguyén t6 H: ~ 2 =14.0,2+ 0,2 =0,3 mol

m,, & +m, +m +m,_ .
Me - “ e =12+40,2.35,5+0,2.96 = 38,3 gam

=m, +m,, +m

b - Mméi =

HCl HED, mH:

Hoac: Theo BTKL: mpsi

Céu 3: Hoa tan hoan toan 7,74g hdn hop bot 2 kim loai Mg va Al bang 500ml dung dich hdn hop
chtra axit HCI 1M va axit H,SO4 loang 0,28M, thu dugc dung dich A va 8,736 lit khi H, (dktc). Cho
rang cac axit phan tng déng thoi véi 2 kim loai.

a) Tinh tong khdi lugng mudi tao thanh sau phan tmg.

b) Cho dung dich A phan mg vé6i V lit dung dich hdn hgp gdm NaOH 1M va Ba(OH), 0,5M. Tinh
thé tich V can dung dé sau phan tmg thu dugc luong két tua 16n nhat, tinh khéi luong két tua do.

n n
Mici = 0,5mol; "%=0,14 mol; "2=0,39 mol
a. Gia sir axit phan tng hét
1
) \ A LA nH E n nH SO nH A
Theo bao toan nguyén to H: ™= Ha+ T2Ye=(,39 mol = "2dé cho

Vay axit phan tng vira du voi kim loai.

m, HT_ . -
Theo BTKL: mpysi= = =" m,

2= 7,74 +0,5.36,5 + 0,14.98 — 0,39.2 = 38,93 gam
b. Mg + 2HCl 7448 \Mgcl, + H,
2Al + GHCI 744 HA1CL + 3H,
Mg + H,SO, 7448 MeSO, + H,

2A1 + 3H,S0, 748 A1,S0.); + 3H,

n
Goi M9=amol; M= b mol (a, b>0)
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1 24a ©27b =?.?-40 ta=0,12

| |
Tacs 1aH:56=0,39 = 15=0,18

+2n

r-l .
NaOH BalOHl: = v + 0,5V.2 = 2V mol

Goi CT chung ciia NaOH va Ba(OH), 1a AOH P Maon=
Dé luong két tia 16n nhét thi AI(OH); chua bi hoa tan.

MgClL + 2A0H 744 M\g(OH), + 2ACI
MgSO; + 2A0H 7448 \o(OH), + A,SO,
AICL; + 3AOH 7##® Al(OH); + 3ACI
AL(SO,); + 6AOH 7448 HA1(0H); + 3A,S0,

n o =n, =012
Theo BTNT Mg: MqoH); M mol

n,,-. =N
Theo BINT Al: “1%%: 20,18 mol

. =2H,,_.| ) ‘|"3H__.| o
Theo PTHH: " del ot A0, = 20,12 + 3.0,18 = 0,78 mol P 2v =0,78 P v =10,39
lit
M, tan). T o)

M= C% 9 =0,12.58 + 0,18.72 = 21 gam

Cau 4: Hoa tan 8,4 gam hdn hop kim loai gom Mg va Fe trong 500ml dung dich HC1 0,5 M. Hiy
chimg minh rang sau phan g hdn hop kim loai khong tan hét. Tinh thé tich khi H, thoat ra & dktc.

Taco 500 ml=0,51it = Mcr = 0,5.0,5=0,25 (mol )
Mg + 2HCI — MgCl, + H,

X 2x X X mol

Zn + 2HCI — ZnCl, + H,

y 2y y y mol
Theo PTHH: Mici =2x +2y= 2(x+y)

P n, =§ =0,35( ol

Néu hon hop chi gdbm Mg

P n,. %: =0,15( mol|

Néu hén hop chi gdbm Fe
p 015<x+y<0,35p 03<2Ax+Y)<07 b (3« Ma <7

Ma theo @& Mci=0,25 mol P HCI thiéu hay hdn hop kim loai khong tan hét.

1 1
o M =5 =5:025=0125(mdl) b v, <28 i

Cau 5: Viét phuong trinh phan tmg trong d6 0,75 mol H,SO, tham gia phan tng sinh ra:
a. 8,4 1it SO, b. 16,8 lit SO,
b. 25,2 lit SO, d. 33,6 lit SO,
Thé tich céc khi do & dkte.

Viét PTHH véi H,SO4:
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NH 50, 0,75
a. Theo d& bai: "2=0375mol = 2 = 0375,
Céc phan tng thoa man gom:
tO
2H2804 diic + Cu - CUSO4 + SOz + HzO

Q

t
2stO4 dic +Na = —° Na2804 + SOz + HzO

{0
6HZSO4 dic +2Fe — - Fez(SO4)3 + 3802 + 6H20
NH,50, 0,75
b. Theo dé bai: '2=0,75mol = 2 = 075-

tO
2H;SO443. +C — 77 CO, + 2SO0, + 2H,O

0

t
S5H>SO4 435 + 2P — 7 2H3PO4 + 5SSO, + 2H,0
HQSO4 + N32803 - Nast4 + SOz + HzO
NH 50, 0,75

2
¢. Theo d& bai: "©2= 1,125 mol — Mo, _ 1125_ 3
(o]

t
2H;SO4qc +S — — 380, + 2H,0
M50, 0,75

d. Theo dé bai: Nso; — 1,5 mol — N0, = 15 _

N =

tO
2H,SO443c +S — 7 3SO; + 2H,O
H,SO4 + 2KHSO; — K,SO, + 250, + 2H,O

Céu 6: Hoa tan hét 7,74 gam hdn hop hai kim loai magie va nhom biang 500ml dd chtra hai axit
HCI1 1M va H,S0, 0,28M thu dugc dung dich A va 8,736 lit khi hidro do & diéu kién tiéu chuan.

1/ Tinh khéi luong mubdi khan thu duoc.

2/ Cho dd A phén tmg véi V lit dd NaOH 2M. Tinh thé tich dung dich NaOH can dung dé thu duoc
két tua 16n nhat. Tinh khéi luong két tia do.

1. nHCI = 0,5 (mol) , nH,SO.= 0,14 (mol) , nH,=0,39 (mol) (P6i 500 ml =0,5 1)

n Mg=x = x; +X, (mol) nAl=y=y;+y> (mol)
Mg + 2HC1 - MgCl, + H;

X1 2xq X1 X1
Mg + H,SO, = MgSO,+ H,

X2 X2 X2 X2
2A1+ 6 HCI = 2AICI; + 3H,
Yi 3Y1 Y1 1,5 Y1

2A1+ 3 H,SO4 2 ALSO4 +3 Hy

V2 1,5y» 0,5y 1,5y

m mudi khan = mkim loai + m axit — mH, = 7,74 + 0,5. 36,5 + 0,14. 98 — 0,39. 2 = 38,93 (gam)
2. Twr cac phuong trinh phan ng ta c6 :

nHa o Mg sinhra) = X1 + X2 = nMg = X (mol)

NHoo atsinnry = 1,5. (Y1 + y2) = 1,5 nAl =y (mol)

Tacohépt: 24x+27y =774 = x =0,12 (mol)
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x +3/2y =0,39 y = 0,18 (mol)
MgCl, + 2NaOH —> Mg(OH), + 2NaCl ®)
X1 2X) X1
MgSO; + 2NaOH —> Mg(OH), + Na,SO; (6)
X5 2X> Xa
AICl; + 3NaOH —=> AI(OH); + 3NaCl (7)
Yi 3}’1 Y1
AL(SO4); + 6NaOH —> 2AI(OH); + 3Na,SO,  (8)
y2/2 3y» y2
Dé lugng két tia 1on nhat thi NaOH phan tng vira di v6i cac mudi MgCl,, MgSO,, AICL,
Aly(SO,); dé sinh ra Mg(OH), va Al(OH); (Al(OH); khong bi hoa tan)
Nnaon = 2X1 + 2% + 3y +3y: =2(x1 + X2) + 3(y1 +y2) =2x + 3y =2.0,2 +3.0,18 = 0,78 (mol)
= V=0,78:2=0,39 (1)
M K riamax = M Mg(OH), + m AI(OH); = 58.(x; + x2) + 78.(y:1 +y2) = 58x + 78y
=58.0,12+78. 0,18 =21(g)

Cau 7: Cho 27,4 gam Ba tac dung vdi 100 gam dung dich H,SO4 9,8%.
a) Tinh thé tich khi thoat ra (dktc).
b) Tinh ndng do phan trim ciia dung dich sau phan ung.

27, 9,
n, = 7,4 =0,2(mol) n, 58 =0,1(mol)
a) B 137 ; o 98
PTHH: Ba+ H,SO, — — BaSO,! + H,'
Trudc phan ung: 0,2 0,1 (mol)
Phan ung: 0,1 0,1 0,1 0,1 (mol)
Sau phan ung: 0,1 0 0,1 0,1 (mol)

Sau phan tmg con du 0,1 mol Ba nén Ba s& tiép tuc phan tmg véi H,O trong dung dich:

Ba+2H,0 — — Ba(OH),+ H,'
0,1 0,1 0,1 (mol)

n, =0,1+0,1=0,2(mol)

Tong s6 mol H, thu dugc sau 2 phan tmg: =~ -

A ! T2 4 =4 4 :
Thé tich khi thu dugc (dktc): Vi, =0,2x22,4 =4,48(lit)

b) Dung dich thu dugc sau phan tng 1a dung dich Ba(OH)..

Khéi Irong Ba(OH)» thu duge fa: Meom. =0 1XITI=IT.1(g).

Khéi luong dung dich sau phan tmg:

m,, =27,4+100- m,, - m, =27,4+100- 0,1x233- 0,2x2=103,7(g)
C% o = 100% ~16,49%
R 1037

Nong d6 dung dich sau phan tng:

Céu 8: Hon hop (M) gém 2 kim loai Mg va Zn; (Y) 13 dung dich H,SO, c6 néng d6 C mol/l; (Z) 1a
hén hop gom Fe;0, va Cu.
- Truong hop 1: Cho 24,3 gam hdn hgp (M) vao 2 lit dung dich Y sinh ra 8,96 lit khi H,.
- Truong hop 2: Cho 24,3 gam hdn hgp (M) vao 3 lit dung dich Y sinh ra 11,2 lit khi H,.
(cac thé tich khi déu do & diéu kién tiéu chuén)

a. Tinh gia tri cua C?
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b. Tinh thanh phan % vé khdi luong mdi kim loai trong hdn hop M?
c. Tinh khéi lwong hdn hop (Z) t6i da c6 thé hoa tan hoan toan trong 3 lit dung dich (Y)?

Céc phan ung xay ra:

H,SO, + Mg — MgSO; + H, (1)
H.SO, + Zn = ZnSO, + H, )
4H,S0, + Fe;04 — FeSO, + Fex(SO.); + 4,0 (3)
Fex(SO4); + Cu = 2FeSO, + CuSO, (4)

... n n . . £ \
a. Theo dé bai:  H2(TH) < "H2(TH2) — & truong hop 1, axit phan ing hét, M con du.

Bao toan mol nguyén t6 H ta co: M504 _ Mty 0,4 mol

04
VaygidtrictaCla:C= 2 =0,2M
b. Goi x va y lan luot 13 s6 mol ciia Mg va Zn trong hdn hop M (x, y > 0)

3 5

Xét truong hop 2: khi thé tich dung dich Y tang gip 2 ma thé tich khi H, thu dugce ting 4 = ¢
truong hop 2, axit du, hdn hgp M tan hét.
Theo dé& bai ta co: 24x + 65y = 24,3 @)

Theo (1) va (2): Moo oai 7 X+y=0,5 (1)

Tu (I) va (I) ta duge: x =0,2; y =0,3

Vay thanh phan % khdi luong mdi kim loai trong M 1a:
0,2x24

w%Mg= 243 =19,753%; %Zn = 80,247%

\ n
c. Theo d¢ bai, trong 3 lit dung dich Y c6: H2%04 = 0,6 mol.
1

n n
Theo (3): =P4= 4 "HFa=( 15 mol.

n
Theo (3) va (4): Ncu= "% — 0 15 mol
Vay khéi luong hdn hop Z tbi da c6 thé tan trong 3 lit Y 1a: mz = 0,15 X232 + 0,15 %64 = 44,4 gam

Céu 9: Tién hanh 2 thi nghiém sau:

Thi nghiém 1: Cho a gam Fe hoa tan trong dung dich HCI, két thic thi nghiém, ¢6 can san pham thu
dugc 3,1 gam chit ran.

Thi nghiém 2 Cho a gam Fe va b gam Mg vao dung dich HCI (cung véi lwong nhu trén), két thuc
thi nghiém, c6 can san pham thu dugc 3,34 gam chét ran va thu dugc 448 ml khi hidro (dktc)

Tim gié tri cua a va b.

* Xét TNI:
PTHH: Fe + 2HCI — FeCl, + H; (1)
Gia str: Fe phan tng hét — Chét ran 1a FeCl,
Npe=Npg,c =Ny = ié; 0,024 mol
* Xét TN2:
PTHH: Mg + 2HCI — MgCl,+ H, (2)
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Fe + 2HCl — FeCl, + H; 3)
Ta thdy: Ngoai a gam Fe nhu thi nghiém 1 cong v6i b gam Mg ma chi giai phong:
ny = % =0,02mol<0,024 mol (loai)

Chung to: Trong TN;: Fe du, HCI hét.
1
TNI1: nFepu:nFeCIZZEnHCIJ:O’ 02mol

= Mre@n = 3,1 —0,02.127 = 0,56 (gam)

MFe@pu) = 0,0256 = 1,12(gam)
= mp.=a = 0,56 + 1,12 = 1,68(gam)
* TN2: HCI ludn hét, Nyg=2ny = 3’342 =0,04 mol
Ap dung DPLBTKL: Mg+ Me + Mizct = Mete rin Mt bidro
a+b=3,34+0,02.2 - 0,04.36,5=1,92 (g)
Maa=1,682=b=1,92-1,68=0,24 (g)

Céu 10: Hoa tan 14,4 gam Mg vao 400ml dung dich HCI chwa rd ndng db thi thu dugc V, lit khi H,
va con lai mot phan chét ran khong tan. Loc 1ay phan chat ran khong tan, cho thém 20 gam sit vao
chat ran d6. Tat ca chat ran cho vao 500ml dung dich HCI v&i nong do nhu trén thay thoét ra V, lit
khi H, va con 3,2 gam chat ran khong tan.

Tinh Vi, V. Biét cac thé tich khi déu do & dktc.

14,4 - m

TN1: gia sir c6 m gam chat ran khong tan (m>0).=> nMg(pu)= 24  (mol)
Pthh: Mg + 2HCI - MgCl, + H,

14,4- m 14,4- m 14,4- m

24 (mol) 12 (mol) 24 (mol)

TN2: Thém 20 gam Fe vio chét rin trén (Mg), nén 3,2 gam chat ran con lai 1a Fe.
= mFe(pu) = 20 — 3,2 = 16,8 gam => nFe(pu)

16,8
= 56 =0,3 mol

Mg + 2HCI - MgCh, + H

m m m

24 (mol) 12° (mol) 24 (mol)

Fe + 2HCI - FeCl, + H»

0,3 (mol) 0,6 (mol) 0,3 (mol)

M 40,6
Ta c6 nHCI trong 500ml dd HCI 1a : 24 (mol)
14,4- m
nHCI trong 400ml dd HC1 1a : 12 (mol)
m 0.6 14,4- m
= 24 . 12 =500:400=5:4=>m=4,8 gam
14,4 - 4,8

2  Vayv,= 24 . 22,4 = 8,96 (lit)
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4,8

‘T+0.3l
> y,= | 24 .22,4=11.2 (lit)

Céu 11: Hon hop X gdm x mol Na, y mol Zn va Z mol Fe; hon hop Y gom 18y gam Al va (11,5x +
28z) gam kim loai M. Hoa tan hoan toan X hodc Y bang luong du dung dich H,SO, 0,5M déu thu
dugc V lit khi H, ( do & cung diéu kién nhiét do, ap suit).

a) Viét cac phuong trinh hod hoc xay ra.

b) Xac dinh kim loai M.

a. Phan ung :
Thi nghiém 1 :
2 Na+ H,SO4 — Na,SOs + H, (1)
X — %.x mol
Zn+ H,SO, — ZnSO4 + H, (2)
y— y mol
Fe + H,SO4 — FeSO, + H, (3)
zZ— z mol
Thi nghiém 2 :
2A1+ 3H,SO4 — Al (SO4); +3 H, (4)
18.y/27 — y mol
2M + n H,SOs — M,(SO4),+ n H, (5)
(11,5x +28z)/ M — n. (11,5x +28z)/ 2.M mol
18.y 11,5x + 28z
b.Co:na= 27 molvany = M mol
Theo pu 1;2;3 c6 s6 mol H2 14 : v/22.,4 mol
- WYx+y+z=v/22,4 (5)
11.5x + 28z
Theo phan tng 4;5 cb: y + M (n/2)=v/22,4 (6)
11,5x + 28z

2(x +2.2)

Tx (5)va(6)coM= "~ “ " (7)
11,5x + 28z

. 7=
Vi 115 < (x+22) 4 (8)

T (7)va(8)cé: 11,5n<M < 14n
Bién luan véin =2 va M =24 => M la Mg

Cau 12: Hoa tan hoan toan 19,1 gam hdn hop X gdm Mg, Zn va Al trong 500 gam dung dich chira
HCI 5,84% va H,SO. 5,88%, thu dugc dung dich Y va 15,68 lit khi H, (dktc). C6 can dung dich Y
thu dwgc m gam mudi khan. Tinh m.

5 5.84%.5 %
:l”'ltIS =0,7(mol) =, —M =0,8(mol) :M =0, 3( mol)

22,4 T 38,5 ., Musso, 200

b 9

HFII.r -

n, :lnm., +n, o, =0,4+0,3 =0,7(mol)
Nhan xét: =~ 2 o = Phan ung x4y ra vira du.

Ap dung DL BTKL : m = mgp + m axit — Muiagro = 19,1+ 0,8.36,6 + 0,3.98 - 0,7.2 = 76,3 ( gam)
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Cau 17: Hoa tan 8,4 gam sit trong dung dich H,SO, dic, nong thu dugc khi SO, 13 san pham khtr
duy nhét va dung dich X. C6 can dung dich X thu dugc 26,4 gam mudi khan. Tinh khéi luong
H,SO4 da phan ung.

:Sq'—;1 =, 15mol

”n‘l'

2Fe + 6HxSOsae — — FexSOs); + 3SO.t + 6H:0 (1)
Gia st mubi khan chi c6 Fe,(SO,); khi do:

1. _0,15

Theo (1): Ng, (50,,= 5 Nng,= B

M, (s0,),=0,075.400=30 gam # 26,4 gam mudi khan (v6 li).

=0,075mol

Diéu d6 chting to sau phan tng(1) H,SO4 hét, Fe du va xdy ra tiép phan tng:

—

Fe + Fez(SO4)3 B 3FeSO4 (2)
Goi s6 mol Fe phan tmg ¢ (1) va (2) lan luot la x va y
—x + y=0I5 *)

1
Theo (1): nFez(SOA)SZEnFeZO,Sxmol

1
n ==n.,=ymol
Theo (2): : | ‘e80h™p 7 Fe J

nF9504=3nFe=3ymol

=

mudi khan gdm: 3y mol FeSO,4va ( 0,5x-y) mol Fe,(SOs)s.
= Mupuéi khan= 400(0,5x-y) + 152.3y = 26,4 gam
— 200x + 56y = 26,4 (*%)

x+y=0,15 - x=0,125
200 x+56 y=0.025 y=0.025

Theo (1):): Ny s0,=3nk=3.0,015mol
My oo, =98.0,375=36,75 gam

(*) va (**) ta co:

Khéi lvong H,SO, d3 phan tng la:

Céu 13. Cho Fe phan tmg vira hét v6i dung dich H,SO, thu dugc khi A va dung dich chira 8,28 gam
mudi. Tinh khdi lugng cta Fe dd phan tng biét rang s6 mol Fe bang 37,5% sé mol H,SO,.

Néu A 13 khi H,: Fe + H,SO; ~ FeSO, + H, (loai vi khong théa man dau bai: nr. = 37,5%.Nisos )
= A la khi SO, (khong thé 14 H,S vi Fe 13 kim loai trung binh)

Céc phuong trinh phan ng:

2Fe + 6H,SO, ~ Fey(SO.); +3S0, + 6H,0 (1)

C6 thé: Fe + Fey(SO4); ~ 3FeSO, )

Vi nge = 37,5%.0msos Nl Nisos = 37,5/100 = 3/8 > 1/3 = 3/9

= Phan tmg (2) ¢ xay ra. Goi s6 mol Fe tham gia phan tmg (1) va (2) lan lugt la x va y

x+y

3x

100 =37,5 {x =0,04
—
(0,5x - ).400 +3.152 =8,28

y =0,005
Theo bai ra ta co:

mre = 0,045.56 =2,52 (gam)




