CAC LOAI HOP CHAT VO CO

Dang 1. Phan loai, gei tén va viét cong thirc hoa hoc cac hop chat vo co

Ly thuyét va Phuong phap giai

Oxit

Oxit: 1a hop chit cua oxi v&i mot nguyén té khac.

¢ Oxit bazo: La nhirng oxit tac dung véi dung dich axit tao thanh muéi va nudc.
VD: FeO, Na;0, CaO...

¢ Oxit axit: 1a nhitng oxit tac dung véi dung dich bazo tao thanh mudi va nuéc.
Tién t6: 1-Mono, 2-di, 3-tri, 4- tetra, 5-penta, 6-hexa, 7-hepta

VD: P,0s, COy, SO;...

¢ Oxit ludng tinh: 1a nhirng oxit tac dung vai dung dich bazo va tac dung véi dung dich axit tao
thanh mudi va nuéc.

VD: A|203, ZnO0...

¢ Oxit trung tinh: con dugc goi 1a oxit khdng tao mubi 1a nhitng oxit khdng tac dung véi axit,
bazo, nudc.

VD: CO, NO...
¢ Goi tén oxit:
- Oxit cua oxi Vi mot nguyén té kim loai:
Tén kim loai (kém hoa tri néu nhiéu hoa tri) + Oxit

- Oxit cua phi kim véi mot nguyén t6 phi kim:

Tién to chi s6 nguyén tir phi kim + tén phi kim + tién t6 chi sé nguyén tir oxi

+ Oxit
Bazo

Bazo: 12 hop chat ma phan tir gom c6 mot nguy@n ti kim loai lién két vai mot hay nhidu nhém
hidroxit.

CTTQ: M(OH),

VD: Fe(OH),, NaOH, Ca(OH)s. ...
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¢ Goi tén bazo:

Tén kim loai (kém hoa tri néu nhiéu hoa tri) + Hidroxit

AXxit

Axit: 12 hop chat ma phan tir gdm c6 1 hay nhiéu nguyén tir hidro lién két véi géc axit.

CTTQ: H,A
VD: HzSO4, HzSOg,, HCI
4 Goi tén axit

- Axit nhiéu oxi:

IAxit +tén phi kim + id

VD: H,SO, Axit Sunfuric

- Axit khéng c6 oxi:

/Axit +tén phi kim + Hidrid|

VD: HCI Axit clohidric

- Axit it oxi:

/Axit +tén phi kim + of

VD: H,SO3 Axit Sufuro

Bai tap van dung

Bai 1: Hoan thanh 2 bang sau:

STT | Nguyén t6 Cong thuc caa oxit bazo | Tén goi | Cong thurc cua bazo twong ung | Tén goi
1 Na
2 Ca
3 Mg
2
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4 Fe (Hoatri Il)
5 Fe (Hoa tri 1)
STT | Nguyén tb Cong thuarc caa oxit bazo | Tén goi | Cong thac cua bazo twong tng | Tén goi
1 S (Hoa tri V1)
2 P (Hoa tri V)
3 C (Hoatri IV)
4 S (Hoa tri IV)
Hudéng dan:
STT | Nguyén té Coéng thac caa oxit | Tén goi Coéng thirc caa bazo Tén goi
bazo twong ung
1 Na Na,O Natri oxit | NaOH Natri hidroxit
2 Ca CaOo Canxi oxit | Ca(OH), Canxi
hidroxit
3 Mg MgO Magie Mg(OH), Magie
oxit hidroxit
4 Fe (Hoatri | FeO Sat(11) Fe(OH), Sat(I1)
) oxit hidroxit
5 Fe (Hoatri | Fe,O3 Sat(11) Fe(OH); Sat(11)
1) oxit hidroxit
3
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STT | Nguyén té | Cong thiic caa Tén goi Coéng thirc cia bazo Tén goi
oxit bazo twong wng

1 S (Hoa tri SO3 Luu huynh H,SO,4 AXit Sunfuric
VI) trioxit

2 P (Hoa tri P,0s5 Di photpho H3PO4 Axit
V) pentaoxit photphoric

3 C (Hoatri | CO; Cacbon dioxit H,CO3 AXit cacbonic
V)

4 S (Hoa tri SO, Luu huynh H,SO3 Axit Sunfuro
V) dioxit

Bai 2: Viét cong thuc cua cac hop chat sau day:

a) Bari oxit
b) Kali nitrat

c) Canxi clorua

d) Bong(I1) hidroxit

e) Natri Sunfit
f) Bac oxit
Hudéng dan:

a) Bari oxit: BaO

b) Kali nitrat: KNO3

c) Canxi clorua: CaCl;

d) Bong(ll) hidroxit: Cu(OH),

e) Natri Sunfit: Na,SO3

) Bac oxit: Ag,0

Dang 2. Viét phwong trinh héa hoc, Biéu dién cac bién déi hoa hoc

Ly thuyét va Phuong phép giai
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1. Phan wng hoa hoc

Phan #ng hoa hoc: 12 qua trinh bién d6i chat nay thanh chat khéc.

2. Phwong trinh hoa hoc

Phwong trinh ho4 hoc: biéu dién ngian gon phan ng hoé hoc.

¢ 3 budc lap phuwong trinh hoa hoc:

- B1: Viét so do cua phan tng (CTHH cua chét phan ¢ng va san pham).

VD: Viét so d6 phan tng: H, + 0, — H,0

- B2: Can bang s6 nguyén tir mdi nguyén té: tim hé sé thich hop dat truéc céc cong thic.

VD: Can bang sé nguyén tir cia mdi nguyén t6: Thay vé phai c6 1 nguyén té oxi, vé tréi c6 2
nguyeén t6 oxi — Thém hé s6 2 truéc H,0 dé 2 vé ciing ¢6 2 nguyén té oxi. Tiép theo can bang
s nguyén t6 hidro & 2 vé bang céach thém hé sb 2 vao trudc Ha.

- B3: Viét phurong trinh hoa hoc.
VD: Viét phuong trinh hoa hoc
2H; + O, — 2H,0
Cha y:
O B2, thuodng str dung phuong phap “Béi chung nho nhat” dé dat hé sb bang cach:

¢ Chon nguyén t6 c6 sb nguyén tir & hai vé chua bang nhau va c6 sé nguyén tir nhidu nhit (ciing
c6 truong hop khong phai vay).

# Tim boi chung nhoé nhét cua céc chi 6 nguyén tir nguyén té dé & hai vé, dem boi chung nho
nhat chia cho chi sé thi ta c6 hé sb.

¢ Trong qué trinh can bang khong dugc thay doi cac chi s6 nguyén tir trong cac cong thic hoa
hoc.

Bai tap van dung

Bai 1: Viét cac phuong trinh hoa hoc biéu dién céc phan ng hoa hoc ¢ céc thi nghiém sau:
a) Nho vai giot axit clohidric vao da voi.

b) Hoa tan canxi oxit vao nudc.

¢) Nhing mét thanh sit vao dung dich dong(11) sunfat.

Hudéng dan:
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a) 2HCI + CaCO3; — CaCl, + H,0 + CO,.

b) CaO + H,0 — Ca(OH),.

c¢) Fe + CuSO4 — FeSO4 + Cu.

Bai 2: C06 nhirng bazo sau: Fe(OH)s, Ca(OH),, KOH, Mg(OH),. Hay cho biét nhitng bazo nao:
a) Bi nhiét phan huy?

b) Tac dung duoc véi dung dich H,SO4?

Huéng dan:

a) Bazo bi nhiét phan huy: Fe(OH)3, Mg(OH),

b) Téac dung duoc vai dd H,SO4: Fe(OH)3, Ca(OH),, KOH, Mg(OH)s.

Dang 3. X4c dinh chét phan wng, hoan thanh phwong trinh phan &ng

Ly thuyét va Phuong phép giai
1. Tinh chat hoa hec cia cac loai hop chat vé co
a) Oxit
¢ Oxit axit
. Tac dung véi nudc tao thanh axit.
SO;3 + H,O — H,SO,4
= T4c dung véi bazo tao thanh mubi va nuéc.
CO; + 2NaOH — Na,CO3 + H,0
CO, + NaOH — NaHCO;
~. Tac dung véi oxit bazo tao thanh mudbi.
SO, + CaO — CaSOg3
¢ Oxit bazo
=~ Mot sb oxit bazo (Nay0, K>0, Ca0, BaO...) tac dung véi nudc tao thanh bazo.
Na,O + H,O — 2NaOH
= T&c dung véi axit tao thanh mubi va nuéc.

FeO + 2HCI — FeCl; + H,0
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- Tac dung véi oxit axit tao thanh muébi.
BaO + CO, — BaCO3
Chu y: Céc oxit tir ZnO bi khir bai CO hoac Hy:
CuO + H, —°— Cu + H,0
# Oxit ludng tinh tac dung duoc vai ca axit va bazo tao ra mudi va nuéc. Vi du: Al,O3, Cr,03
¢ Oxit trung tinh khdng tac dung vai ca axit va bazo. Vi du: NO, CO...
b) Axit
= T4c dung véi oxit bazo tao thanh mubi va nudc.
2HCI1 + CuO — CuCl; + H,0
~. T4c dung véi bazo tao thanh mubi va nudc.
H,SO4 + 2NaOH — Na,SO4 + 2H,0

= Tac dung véi mudi tao thanh mudi mai va axit méi (diéu kién xay ra phan &ng: tao chét két tua
hoéc bay hoi)

H,SO, + BaCl, — BaSOq4 L+ 2HC1
2HCI + Na,CO3 — 2NaCl + CO21 + H,0

~. Téc dung véi kim loai tao mudi va khi hidro. (Phan ng véi cac kim loai dimg truéc H trong
day hoat dong hoa hoc)

2HCI + Fe — FeCl, + Hy1
HCI + Cu — khong xay ra.
¢) Bazo
~. Bazo tan tac dung véi oxit axit tao mudi va nudc.
CO; + 2NaOH — Na,CO3; + H,0
~ Tac dung véi axit tao mudi va nudc.
Cu(OH), + 2HCI — CuCl, + 2H,0
~. Bazo tan tac dung véi mudi tao bazo méi va mudi mai.
2NaOH + MgCl, — Mg(OH),| + 2NaCl

=~ Bazo khong tan bi nhiét phan huy.
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Cu(OH), —°— CuO + H,0

d) Muéi

= Téc dung voi kim loai manh hon kim loai trong mudi.
Fe + CuCl; — FeCl, + Cu

«. Tac dung véi phi kim manh hon phi kim trong mudi.
Cl, + 2NaBr — 2NaCl + Br,

= Téc dung voi mudi tao mudi mai.
NaCl + AgNO3; — AgCl| + NaNO3

». Téc dung véi bazo tan tao mudi méi va bazo méi.
3NaOH + AICl; — Al(OH); + 3NaCl

~. Téc dung véi axit tao mudi mai va axit mai.
CaS0O3 + 2HCI — CaCl; + SO,1 + H,0

2. Phwong phap xic dinh cac chat phan éng. Hoan thanh phwong trinh phan &ng.

- B2: Xac dinh loai hgp chat vo co cla chat phan (ng (hodc san pham).

- B3: Dya vao tinh chit hoa hoc cua loai hop chit vo co da xac dinh dé xac dinh phan wng hod
hoc xay ra va cac chat phan ung (hodc chit san pham chua biét).

- B4: Hoan thanh phuong trinh phan tng.
VD: Hoan thanh phan &ng hoa hoc sau:
FeO + ... — FeSO,4 + H,0O
B1: Ghi nhé tinh chit hoa hoc cua céc loai hop chit vo co.
Hudéng dan:
Ta thiy chat phan (mg 13 oxit bazo, chat san pham 13 mubi sunfat va nugc
— Pay la phan ng cla oxit bazo voi axit tao thanh mudi va nuéc.
Vi san pham 1a mubi sunfat — axit 1a axit sunfuric.
PTHH: FeO + H,SO4 — FeSO4 + H,0

Bai tap van dung
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Bai 1: Co nhirng oxit sau: Fe,03, CaO, Al,O3, CuO, SO,, SOz, CO. Nhitng oxit nao tac dung
VOi:

a)H,0  b) Dd H,S0,

Viét cac PTHH cua cac phan tng xay ra?

Huwéng dan:

a) Nhiing oxit tac dung vé6i nudc gom: Ca0, SO,, SOs, CO,
CaO + H,O — Ca(OH);

SO, + H,O — H,SO03

SO3 + H,O — H,SO,

b) Nhirng oxit tAc dung véi dd H,SO, la: CaO, Fe,03, Al,O3, CuO
CaO + H,SO4 — CaSO4 + H,O

Fe,03 + 3H,S04 — Fep(SO4)3 + 3H,0

Al,03 + 3H,S04 — Aly(SO4)s + 3H,0

CuO + H3SO4 — CuSO4 + H,O

Bai 2: Cho cac chat CaO, CuO, Na,O, SOs, H,0, CO, CO,, H,SO4, NaOH, MgCl,, FeSO,. Hay
cho biét nhitng chat nao tac dung dwoc véi nhau timg doi mot. Viét cac PTHH cua cac phan tng
xay ra?

Huéng din:

Céc PTHH cua cac phan &ng xay ra:

CaO + SO, — CaS03

CaO + H,0O — Ca(OH),

CaO + CO, — CaCO3

CaO + H,SO4 — CaS04 + H0
CuO + H,SO4 — CuSO4 + H,O
CuO + CO — Cu + CO3

CO; + NaOH — NaHCOs

H,SO4 + 2NaOH — Na,S0O, + H,O
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2NaOH + MgCl, — 2NaCl + Mg(OH),
2NaOH + FeSO, — Na,SO + Fe(OH),

Dang 4. Oxit bazo tac dung véi axit

Ly thuyét va Phuong phap giai

Oxit bazo + axit — mudi + nuéc|

VD: FeO + H,SO4 — FeSO4 + H,O

CuO + HCl — CuCl; + H,0

Phuong phap giai bai tap oxit bazo tac dung vai axit:
- Buéc 1: Viét PTHH.

- Bué6c 2: Tinh toan theo PTPU (c6 thé dat an).

- Bué6c 3: Tinh toan theo yéu cau cua dé bai.

Bai tap van dung

Bai 1: Cho 4,48¢g oxit bazo CaO tac dung vira du véi axit H,SO,. Sau khi ¢d can san pham, thu
dugc bao nhiéu gam mudi khan?

Hudéng dan:
- Buéc 1: Viét PTHH

CaO + H;SO4 — CaSO4 + H,O
- Budc 2: Tinh toan theo PTPU

Theo phuong trinh phan ng: Ncao = Ncasoa

Theo dé bai:
m 4 48
Ncao = —=2="_"-0,08(mol
0= > (mol)

Cal
= Ncasos = 0,08 (mol)
- Budc 3: Tinh toan theo yéu cau cia dé bai

Vay Mmuéi khan = Mcasos = 0,08.136 = 10,88 (gam)
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Bai 2: Hoa tan hoan toan 2,81 gam hén hop gom Fe,03, MgO, ZnO trong 500 ml H,S04 0,1 M
(vira du). Sau phan (ng, hdn hop muéi sunfat khan thu duoc khi ¢d can dung dich c6 khéi lugng
Ia bao nhiéu?

Huéng dan:
¢ Cach 1 (Ap dung dinh luat bao toan khdi lwong)

- Bude 1: Viét PTHH
Fe,03 + 3H,S04 — Fes(SOu)z + 3H,0 (1)
MgO + H,S0; — MgSO, + H,0  (2)
Zn0 + H,S04 — ZnSO, + H,0  (3)
- Bu6c 2+3: Tinh todn theo PTPU va tinh két qua theo yéu cau cua dé bai
Tir 3 PTHH trén, ta thdy 2SO, = N0 = 0,1.0,5 =0,05 (mol)
Theo dinh luat bao toan khéi lwong, ta co:
Moxit + Mu2SO4 = Mmygi + MK20
= Minusi =(Moxit + MipSO4) - MipO= (2,81 + 0,05.98) — 0,05.18 = 6,81 g
Vay khéi luong muéi khan thu dugc sau phan ¢ng 14 6,81 g

¢ Cach 2 (Phuong phép ting giam khdi luong)

Ap dung tang giam khéi lugng, ta thiy 1 O dugc thay thé boi 1 nhém SOy
Fe,03 — Fex(S04)s
MgO — MgSO,
ZnO — ZnSOy
= 1 mol oxit tdng 96-16 = 80 g
= Khéi lugng mubi sau phan @ng la:
Mmuéi = Moxit + NH2SO4 . 80 =2,81 + 0,1.0,5.80=6,81 ¢
Nhan xét:
-Trong phan tng cua oxit bazo tac dung véi axit H,SO,4 thi ngSO4 = N0
= Tuong tu, trong phan (ng cua oxit bazo tac dung vai axit HCI thi nyc) = 2.ny,0

VD: Fe;03 + 6HCl — 2FeCl3 + 3H,0

11
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-Trong bai toan oxit bazo tac dung véi axit ta c6 thé 4p dung phuwong phap bao toan khdi luong.

‘moxit + Maxit = Mmuéi + mnu(&c‘

-Trong bai toan oxit bazo tic dung véi axit ta c6 thé ap dung phuong phép tiang giam khéi luong.

= Vi axit HzSO4, ta 6 cong thirc: [Mmugi = Moxit + 80. NSO

= Vi axit HCI, ta c6 cdng thic: [Mmuéi cloria = Moxit + 27,5.Nkc

Bai 3: Hoa tan hoan toan 2,8 gam hdn hop gém Fe;03, MgO, CuO can ding 200 ml HCI 0,5M.
Hn hop mudi clorua khan thu dugc khi ¢d can dd c¢d khéi luong 1a bao nhiéu?

Hudéng dan:

¢ Céch 1 (Ap dung dinh luat bao toan khéi lwong)

Ta biét npcy = 2.n42,0 = 0,5.0,2 = 0,1 (mol)
= ny20 = 0,05 (mol)
Ap dung dinh luat bao toan khéi luong ta co:
Moxit + Maxit clohidric = Mmuéi clorua ¥ Mnuse
Mmugicloria = (Moxit + Maxit clohidric) = Muee
Mmusi o = (2,8 +0,1.36,5) - 0,05.18 = 5,55 g
Vay khéi lwong mudi khan thu dugc 12 5,55 g.

¢ Cach 2 (Phuong phép ting giam khdi luong)

Ta c6: Ny =0,2.0,5 =0,1 mol.

Ap dung cong thiac

‘mmuéi clorua = Moxit + 27,5-nHCI‘

Mmusi clorua = 2,8 +27,5.0,1 =5,55 g

Dang 5. Oxit axit tic dung véi bazo

Ly thuyét va Phuong phap giai

TH1: Khi oxit axit (CO,, SO,...) tac dung véi dung dich kiém (KOH, NaOH...)
PTHH:

CO; + NaOH — NaHCOs3 1)

12
Dinh Tho




CO, + 2NaOH — Na,CO3 + H,0 (2)
Phuong phap giai
Budc 1: Xétti lé: .

T = D[NaoH

Nco,

- Néu T < 1 thi san pham thu duoc 12 mudi axit = Chi xay ra phan @ng (1)

- Néu 1 < T < 2 thi san pham thu duoc 1a mudi axit va mudi trung hoa = Xay ra ca 2 phan ung
(1) va(2)

- Néu T > 2 thi san pham thu duoc 12 mudi trung hda = Chi xay ra phan tng (2).

Budc 2: Viét PTHH va tinh toan theo PTHH (néu xay ra ca 2 phan &ng thi can dat an va giai theo
hé phuong trinh)

Budc 3: Tinh toan theo yéu cau caa dé bai

TH2: Khi oxit axit (CO,, SO;...) tac dung véi dung dich kiém thd (Ca(OH),, Ba(OH)-...)
PTHH:

CO; + Ca(OH), — CaCO3 + H,0 (1)

2CO; + Ca(OH), — Ca(HCOs), 2)

Phuong phap giai

Budc 1: Xétti lé: .

Nco
T= 2

nl:ﬂ(m]z

-Néu T < 1 thi san pham thu dugc la mudi trung hoa = Chi xay ra phan ang (1)

-Néu 1 < T < 2 thi san pham thu duoc 1a mudi axit va mudi trung hoa = Xay ra ca 2 phan @ng
(1) va(2)

-Néu T > 2 thi san pham thu dugc la mudi axit = Chi xay ra phan tng (2).

Budc 2: Viét PTHH va tinh toan theo PTHH (néu xay ra ca 2 phan &ng thi can dat an va giai theo
hé phuong trinh).

Budc 3: Tinh toan theo yéu cau cua dé bai.trén.

13
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Luwu y: Néu khong dii dit Kién dé xét T, ta chia truong hop c6 thé xdy ra va gidi theo tirng truong
hop nhu cac budéc o trén.

Bai tap van dung

Bai 1: Nung 20 g CaCOj3 va hap thu hoan toan khi CO, sinh ra vao 0,5 lit dung dich NaOH 0,56
M .Tinh nong d6 mol cia mubi thu duoc. (thé tich thay d6i khong dang ké)

Huéng din:

20— 0,2 mol
0

Nco, = Neacos =

NnaoH = 0,56 . 0.5 = 0,28 mol

R a 0,28
Xéttile T= R0 — =1,4
“Cﬂz 0,2

Do 1 < 1,4 <2 = san pham gém mudi axit va mudi trung hoa

PTHH:

CO; + NaOH — NaHCOs 1)

X X X

CO, +2NaOH — Na,COs + H,0  (2)

y 2y

Dit s6 mol CO, phan tng ¢ PT (1), (2) lan lugt 1a x va y mol.

Ta c6 hé phuong trinh:

{ x+y=0,2 . x= 0,12
X+2y=0,28 = 0,08

Vay sé mol caa NaHCO3 14 0,12 mol.

=>Cm(NaHCO3)=0,12:0,5=0,24 M

Bai 2: Suc tur tr V lit khi SO, ¢ dktc vao 100 ml dung dich Ba(OH), 1,5M, thu duoc 23,3 gam
két tua. Tinh gié tri cua V.

Huéng din:

Ta co: NBa(oH)2 = 0,15 mol; Ngasoz = 0,1 mol.

14
Dinh Tho




Vin| <ngaoH)2 NN két tua chua cuc dai = C6 cac troeong hop sau:
- Truong hop 1: Ba(OH), du = mudi tao thanh chi c6 BaSOs3

PTHH: SO, + Ba(OH), — BaSO; + H,0

0,1 0,1 (mol)

= V502 = 0,1 X 22,4 = 2,24 lit
- Trudng hop 2: SO, hét nhung da hoa tan 1 phan két taa.

PTHH: SO, + Ba(OH), — BaSO3 + H,0 (1)

0,15 0,15 0,15 (mol)

Theo (1) thi Ngaso3z = 0,15mol, nhu’ng theo dé thi NBaso3 = 0,1m0| = Npaso3 bl hoa tan: 0,15 - 0,05
=0,1 mol

SO, + H,0 + BaSO; — Ba(HSO3),  (2)
0,05 0,05 (mol)
= Vsoz = (0,15 + 0,05) X 22,4 = 4,48 lit

Dang 6. Axit tac dung véi kim loai

Ly thuyét va Phuong phép giai

Phan loai axit:
-Axit loai 1: Tat ca cac axit da hoc (HCI, H2SO, lodng. ...) trir HNO3 va H.SO, dic, nong.
-Axit loai 2: HNO3; va H,SO4 dac, nong.

Phan wng hod hoc caa kim loai tac dung véi axit:

¢ Kim loai phan ting véi axit loai 1:

Kim loai M ding trudce H trong ddy hoat dong hoda hoc tac dung vai dung dich axit (HCI,
H,SO4lodng. ..) tao thanh mudi ¢ hoa tri thap (d6i véi kim loai c6 nhiéu hod tri) va khi Ha.

Kim loai + Axit loai 1 — Mudi + H,
VD: Fe + 2HCI — FeCl; + H;
Fe + H,SO4 — FeSO4 + H;
Luu y: D3y hoat dong hoa hoc
K, Na, Ba, Ca, Mg, Al, Zn, Fe, Ni, Sn, Pb, H, Cu, Hg, Ag, Pt, Au
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¢ Kim loai phan ung vai axit loai 2:

Phan tng xay ra véi tat ca cac kim loai (trir Au, Pt) tao thanh mudi c6 hoa tri cao nhat (d4i voi
kim loai c6 nhiéu hod tri), san pham khtr va nuéc.

Kim loai + Axit loai 2 — Muéi + San pham khir + H,O

Phwong phap gidi bai tap axit tdc dung véi kim loai:

- Budc 1: Viét PTHH phan wng axit tac dung véi kim loai.
- Bué6c 2: Tinh s6 mol chat dé bai cho, dwa sé mol 1én phuong trinh — S6 mol chét can tim.
- Bué6c 3: Tur s6 mol chat can tim tinh dugc tinh todn theo yéu cau cua dé bai.

Bai tap van dung

Bai 1: Hoa tan hét 25,2g kim loai R (hoa trj 11) trong dung dich axit HCI, sau phan tng thu duoc
10,08 lit H, (dktc). Xac dinh kim loai R.

Huéng din:
Kim loai R c6 hoa tri 11 = Mudi kim loai R 1a RCI,

PTHH: R + 2HC]l — RCl; + H;

0,45 0,45 mol
n, = 1,008 =0,45mol => ng=0,45 mol
L 22,4
N e = _ _me_5.2 _
Ma mr=25,2g => Mz e 045 56

Vay kim loai R la Fe.

Bai 2: Cho 10g mét hdn hop gom Fe va Cu tac dung véi dung dich HCI, thi thu duoc 3,36 lit khi
Ha(dktc). Xéac dinh thanh phan % vé khéi lugng cua mdi kim loai trong hdn hop dau.

Huéng dan:

Ta thay Cu Ia kim loai ding sau H trong day hoat dong hod hoc = Cu khéng tac dung véi axit
HCI.

PTHH: Fe + HCI — FeCl, + H,
0,15 mol « 0,15 mol
Theo dé bai ta co:

16
Dinh Tho




3,36

n, = —0,15mol => ng. = 0,15 mol

= Mee = Nre.ME=0,15.56=8,4¢

8’;.100 06 = 84%

= OoFe =

= %Cu = 100% - 84% = 16%

Dang 7. Axit tdc dung véi bazo

Ly thuyét va Phuwong phap giai

Phan urng axit tdc dung vaéi bazo con dugc goi la phan (ng trung hoa. Axit H,A tac dung vai
bazo M(OH), tao mubi va nudc.

mHnA + nM(OH)m — MnAm + m.nHZO
Luuy:

-Néu bai toan 1a hdn hop cac axit va bazo tac dung véi nhau, ta tinh toan theo phwong trinh ion
rut gon:

H* + OH — H,0

-Trong mot hdn hop ma c6 nhiéu phan ng xay ra thi phan tng trung hoa duoc uu tién xay ra
trudc.

Phuong phap giai:

- Budc 1: Viét PTHH xay ra.

- Budc 2: Tinh toan theo phuong trinh hod hoc, dit an s néu bai toan 1a hdn hop.
- Bué6c 3: Lap phuong trinh va giai hé phuong trinh = S mol cac chat can tim.

- Bué6c 4: Tinh toan theo yéu cau caa bai toan.

Bai tap van dung

Bai 1: Can bao nhiéu ml dung dich KOH 1,5M dé trung hoa 300ml dung dich H,SO4 0,75M.

Huéng din:
PTHH:

2KOH + H,S0,4 — K5»S0O,4 + 2H,0
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Theo dé bai, ta co:
NSO, = 0,75.0.3 = 0,225 mol = NkoH = 2.NS04 =2.0,225 = 0,45 mol

YV Ny so, _ 0,45

H.S0, C

—0,3(lit)

M(H,S0,) 1,

Vay can 300 ml dung dich KOH 1,5M dé trung hoa dung dich axit sunfuric.

Bai 2: Pé trung hoa 10ml dung dich hdn hop axit gdm H,SO, va HCI can ding 40ml dung dich
NaOH 0,5M. Mat khéc, 14y 100ml dung dich axit dem trung hoa mét lwong xut vira du roi cd can
thi thu duoc 13,2g mudi khan. Tinh néng do mol/I cia mdi axit trong dung dich ban dau.

Huéng dan:

NaOH + HCI — NaCl + H,O

2NaOH + H,SO4 — Na,SO4 + H,0

Hay: H" + OH" — H,0

Goi ndng do cua axit HCI va axit H,SO4 lan luot 12 XM va yM.

Theo d¢ bai, ta tinh dugc s6 mol NaOH dung dé trung hoa 10ml hdn hop axit la: NNaOH(1) =
0,5.0,04 = 0,02 mol

= Phuong trinh 1:
ZHH_ =n_._=> x.0,01 +y.0,01.2 = 0,02

Mt khac, tong khéi lugng mubi khan thu dugc khi trung hod 200ml hdn hop axit la 13,2g.
= Phuong trinh 2: mpyyg = Myact + M = x.0,1.58,5 +y.0,1.142 = 13,2
Giai h¢ phuong trinh:
x.0,01 + y.0,01.2 = 0,02 x=0,8
[x.0,1.58, 5+y.0,1.142= 13,2 :}{y =0,6
Vay nong d6 mol cua axit HCI 1a 0,8M va cia axit H,SO, 1a 0,6M

Dang 8. Axit, bazo, mudi tac dung véi mubi

Ly thuyét va Phuong phap giai

Phan ung axit, bazo, mudi tdc dung véi mudi trong dung dich 1a phan tng trao doi.
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Axit + mubi — mudi méi + axit moi
Bazo + mubi — mudi méi + bazo mai
Mudi + mubi — 2 mudi maéi
VD: H,S0,4 + Ba(NO3)2 — BaSO, (két tua tring) + 2HNO3
NaOH + CuSO4 — Cu(OH); (két taa xanh lam) + Na,SO,
Na,CO; + CaCl, — CaCOj (két taa trang) + 2NaCl
Diéu kign xdy ra phan ing:
- Mudi phan &ng: 1a chat tan hoac it tan
- San pham tao thanh phai co: chat két tua, chat bay hoi hoac chat dién ly yéu (H0...)
Phuwong phap gidi:
- Buoc 1: Lap PTHH xay ra.
- Bué6c 2: Tinh toan theo s6 liéu dé bai cho, dat an, 1ap hé phuong trinh (néu can).
- Budc 3: Tinh toan theo yéu cau cia dé bai dya vao PTHH, giai hé phuong trinh (néu co).

Bai tap van dung

Bai 1: Hoa tan Na,COj3 vao V(ml) hon hop dung dich axit HCI 0,5M va H,SO, 1,5M thi thu
dugc mot dung dich A va 7,84 lit khi B (dktc). Co can dung dich A thu duoc 48,459 mubi khan.

a/ Tinh V(ml) hon hop dung dich axit da dung?

b/ Tinh khéi lugng Na,COj3 bi hoa tan.

Huwéng dan:

Gia sir phai dung V(lit) dung dich gém HCI 0,5M va H,;SO4 1,5M.
Na,CO; + 2HCI — 2NaCl + H,0 + CO,

025V 05V 05V 0,25V (mol)

Na,COs3; + H;SO4  — NapSO4 + H,O + CO;p

1,5V 15V 1,5V 1,5V (mol)

Theo bai ra ta co:

S6 mol CO,=0,25V + 1,5V =7,84:22,4=0,35(mol) (I

Khéi lwong mudi thu duoc: 58,5.0,5V + 142.1,5V = 4845 (g)  (I1)
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V =0,2 () = 200ml.
S6 mol Na,CO;3 = s6 mol CO, = 0,35 mol
Vay khéi lugng Na,COj3 da bi hoa tan:

Mna2CO3 =0,35 . 106 = 37,19.

Bai 2: Cho 13,8 gam (A) 1a mudi cacbonat caa kim loai kiém vao 110ml dung dich HCI 2M. Sau
phan (ng thdy con axit trong dung dich thu dwoc va thé tich khi thoat ra V1 vuot qua 2016ml.
Viét phuong trinh phan ung, tim (A) va tinh V1 (dktc)

Hudéng dan:

M,COj3 + 2HCl — 2MCl + H,0 + CO;

Theo PTHH ta co6:

S mol M,CO3 = s6 mol CO, > 2,016 : 22,4 = 0,09 mol

— Khéi luong mol M,CO; < 13,8: 0,09 = 153,33 (1)

Mt khéc: S6 mol M,COs phan tng = 1/2 s6 mol HCI < 1/2. 0,11.2 = 0,11 mol

— Khéi lugng mol M,CO; =13,8: 0,11 = 125,45 (1l)

Tir (I, IT) — 125,45 < M,CO3 < 153,33 — 32,5 <M < 46,5 va M 1a kim loai kiém
— M la Kali (K)

Vay s6 mol CO, = s6 mol K,CO3= 13,8 : 138 =0,1 mol — V¢o = 2,24 (lit)
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