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CHUYEN DE AXIT
A.LY THUYET CAN NHO
I. Pinh nghia, goi tén va phan loai:
IL.1. Dinh nghia:
- Axit la nhiing hop chat ma thanh phan phan tir gdm mot hay nhiéu ngtir H
lién két vdi goc axit.
- Cong thurc hoa hoc chung cua axit:
HnR
Trong do: R 1a gbc axit
n 1a s6 nguyén tir H c6 trong phan tir axit.
L.2. Phan loai axit: 2 logi chinh
a. Axit manh: HCI; HNOg3; H2SOg;...
b. Axit yéu: H2SOs; H2COs; HaS; HF; H3POy:...
L.3. Tén goi:
- Axit khong c6 oxi, tén goi ¢6 dudi "hidric";
- Axit c6 chura oxi tén goi thuong c6 dudi "ic" hoac duoi "o".
Duéi day 1a 1 sé gdc axit théng thuong:

Noéi chung céc axit néu khong cé rang budc nao dac biét thi thuong co6 dudi
"ic"va tén chi ti€t nhu sau:

+ Axit khong co oxi:
Axit + Tén ngtd gbc (tén goc) + “hidric”
VD: HCI/ HI/ HBr/ H2S/ HCN: axit xianhidric...

+ Axit c6 chtra oxi: Phan 1én axit ¢6 chira O duoc tao thanh do anhidrit (oxit
axit) phan img v&i nudce: - Néu ngtd trung tdm chi c6 1 hoda tri, hodc hoa tri cao
nhat thi tén goi la:

Axit + Tén ngtd trung tam + “ic”
VD: H2COs/ H2SOs...
- Néu ngtd trung tdm c6 nhiéu hoa tri, thi khi & trang thai hoa tri thap:

Axit + tén ngtd trung tim + “o”
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VD: H,SOs/ HNO: axit nitoro/ HCIO2: axit Cloro; néu thap hon thi thém hipo
nhu HCIO: axit hipo Cloro; HCIOs3 1a axit Cloric, néu cao hon thi thém per nhu
HCIO4: axit per cloric...

Ki hiéu Tén goi Hoéa tri Chay

- Cl Clorua I Tao mubi clorua

=S Sunfua [ Tao mudi sunfua
-NOs Nitrat | Tao mudi nitrat

=S0O4 Sunfat [ Tao mudi sunfat

- HSOq4 Hidrosunfat I Tao mudi axit

=S0s3 Sunfit I Tao mudi sunfit

- HSO3 Hidrosunfit I Tao mudi axit (Hidros
=COs Cachonat I Tao mudi cacbonat

- HCO3 Hidrocabonat I Tao mubi axit (Hidroc
=POs Photphat i Tao mudi photphat

= HPO4 Hidrophotphat 1 Mudi axit (Hidrophoty
- H2PO4 Dihidrophotphat | Mudi axit (Dihidrophe
- AlO2 Aluminat | Mudi aluminat

= Zn02 Zincat I Mubi zincat
-OOCCHz Axetat | Mudi axetat

II. Tinh chat héa hoc:

1. Lam d@éi mau chdt chi thi:
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- Dung dich axit lam gidy quy tim chuyén sang mau d6 hoic hong. Nhu vay
quy tim la chat chi thi mau d€ nhan ra dung dich axit.

2. Tac dung voi oxit kim loai:
Oxit kim loai + axit — Mudi + H2O (goi la phan @ng trung hoa)
VD: CuOq) + 2HClgg) — CuClza) + H20q)

Cha y: Oxit ing v6i hoa tri thap cua kim loai c6 nhiéu hoa tri tac dung véi axit
co tinh oxi hoa ¢ goc nhu HNO3 va H2S04 dac (t°) — Muoi ung véi hoa trj cao
cua kim loai d6 + san pham khtr (SO2; NxOy; NO; NO2; NH4NO3) + H.O

VD: FeO) + H2SO4io) — Fe2(SO4)3dd) + SOz + H20()
3. Tac dung vai bazo (hidroxit)

Axit + baz 0— Mubi + H,0 (Phan tng nay dwoc goi 1a phén wng
trung hoa)

Néu 13 axit nhiéu nc (da axit) c6 thé tao thanh cac mubi axit.
Vi du: HCl(dd) + NaOHaa) — NaCl(da) + H20()

H3PO4 + 2NaOH — NaxHPOsq) + 2H20j)

4. Axit + Kim logi:

- Axit tac dung v6i kim loai dimg trude H trong day hoat dong hoa hoc —
Mudi(tng véi hoa tri thap ciia kim loai ¢6 nhiéu hoéa tri) + Hz

- Axit HNOg3; H2SO04 d(t°) tac dung dugc voi hau hét cac kim loai trong diy
hoat dong hoa hoc (trr Au va }’t) — Mudi(ting véi hoa tri cao cua kim loai ¢
nhiéu hoa tri) + H20 + san pham khu.

VD: Cu + 2H,S04 d (t°) — CuSO4 + SO2 + 2H20
5. Axit tac dung voi phi kim

- H2SOq4 d(:to); HNOs tac dung dugc v6i mot sd phi kim (phan Gng nay duoc sir
dung dé di€u ché oxit):

Vidu: H2SOu4q) + Cr) — CO2(k) + SO2k) + H20()
6. Axit tac dung véi muoi

Axit tac dung véi mudi — Mudi méi + axit méi
Vidu: H2SO4q) + BaClz@d) — BaSOs() +2 HCl(da)
2HCI + BaCO3z — BaClz@d) + CO2) + H20()

II1L. Diéu ché axit:
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1. Cho oxit axit twong ung + H>O
2. Cho axit + mudi — axit méi

3. Ngoai ra con mot sé phuong phap khac véi timg loai axit cu thé sé& trinh bay
Sau.

IV. Mt s6 axit quan trong:
IV. 1. Axit Clohidric (HCI):

Dung dich khi hidroclorua trong nudc goi la dung dich axit clohidric. Dung
dich HCl dam déc la dd bao hoa khi HCI, ¢6 nong d6 khoang 37%. Mang day
du tinh chat hoa hoc cia 1 axit manh.

1) Tinh chit héa hoc:
HCI mang dﬁy du tinh chat hoa hoc ciia mét axit manh:
- Lam d6i mau quy tim sang do.

- Téc dung véi oxit kim loai tao thanh mudi clorua va nudc:
CaO)+HCl(gg)—CaClz@ay+H20()

- Tac dung v6i bazo — Mudi clorua va nudce

- Tac dung vai1 kim loai dung trudc H trong day hoat dong hda hoc tao thanh
mudi Clorua cta kim loai d6 (g voi hoa tri thap ciia kim loai ¢6 nhiéu hoa tri)
+ Ha. (Nguoi ta sir dung tinh chit ndy ctia HCI dé nhan biét hay tach hdn hop
kim loai diing trudc va ding sau H ra khoi nhau).

- Téc dung v6i muoi tao thanh muoi méi va axit méi (hoc sau).

- Pé nhan biét HCI(k) nguoi ta dung gidy quy 4m; va dd HCI ciing dung glay
quy; Dé phan biét dd HC1 vé6i dd axit khac c6 thé dung thude thtr 14 dd mudi
bac nhu AgNOs. Do phan ung tao ra chat két ta trang AgCl.

2) Ung dung ciia HCI:

- Diéu ché muébi clorua

- Lam sach bé mat kim loai trude khi han

- Téy gi kim loai trude khi son, trang, ma...
- Ché bién thyc pham, duoc pham...

3) Diéu ché HCI:

- Cho axit + mubi clorua — axit clohidric

- Cho Hz + Cl; — axit clohidric
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1V. 2. Axit sunfuric: H2SOg4

La chat 16ng sanh, khong mau, nang . gan gap do6i nudc co d = 1,83g/ml (img voi
nong do 98%), khong bay hoi, tan dé dang trong nudc va toa rat nhiéu nhiét
nén mudn pha lodng axit ndy can phai than trong va str dung phuong phap duy
nhat 13 rot tir tir axit dic vao lo dung sin nudc roi khudy déu, néu 1am nguoc lai
s& gdy nguy hiém.

1) Tinh chit héa hoc:

H2SO4 mang day du tinh chat héa hoc cia mot axit tuy nhién axit sunfuric
lodng c6 mot s6 tinh chat khac véi axit sunfuric ddc (tinh chat héa hoc riéng):

- Lam d6i mau quy tim sang do.

- Tac dung véi oxit kim loai tao thanh mudi sunfat va nudc: CaOg +
H2SO4(dd) — CaSOada) + H20q)

- Téc dung vdi bazo — Mudi sunfat va nudc

- Tac dung véi kim loai dung trude H trong day hoat dong hoa hoc tao thanh
mudi sunfat ciia kim loai d6 (Gng voi hoa tri thép ctia kim loai ¢6 nhiéu hoa tri)
+ Ha. (Ngudi ta str dung tinh chét ndy cua H2SO4 gidng nhu véi HCI dé nhan
biét hay tach hdn hop kim loai dtng trudc va ding sau H ra khoi nhau).

- Tac dung vd1 mudi tao thanh muoi maéi va axit méi (hoc sau).
Axit sunfuric ddc co nhirng tinh chat hoa hoc riéng:

- Tac dung duogc véi hau hét cac kim loai trong day hoat dong hoa hoc (trir Au
va Pt) tao thanh muoi sunfat ing v&i hoa tri cao doi véi kim loai cé nhiéu hoa
tri + SO2 + H20.

VD: Cu + HS04 d(t°) — CuSO4 + SO, + H20

- Téc dung v6i phi kim (xem vi dy & trén)

- Tinh hdo nudc: xem trong hinh 1.11 tr. 17/SGK

- Khong tac dung véi Al va Fe néu nguoi (ké ca vai HNO; dic ngudi ciing
vay).

2) Ung dung ciia H>SOq:

Xem trong SGK tr. 17

3) Diéu ché H2SOq:

Trong cong nghiép: Nguoi ta diéu ché axit sunfuric tir nguyén liéu ban dau
giong voi nguyén lidu ban dau dé diéu ché SO, theo cac budc sau:
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+) Piéu ché SO2: Bét S trong khong khi: S+ Oz — SO2k)

Hoic dt quing pyrit sat FeSz thu dugce SO2: FeSyn + Oz — SOz + Fe203(n
+) Piéu ché SO3: bang cach oxi hoa SO, va st dung chat xuc tac 1a Vanadi oxit
(V205) 6 nhiét 36 450°C;

+) Bang phuong phap tiép xtic cho SOs tac dung véi H20 sé& thu dugc SOs:

4) Nhin biét H,SO4 va mudi sunfat:

+) Pé nhén biét mudi sunfat va axit sunfuric ngudi ta dung thude thir 1a dd

mudi cua Bari nhu BaCl2/Ba(NOs)2 hodc Ba(OH)2...: két qua phan tng tao
thanh chat két tua trang khong tan trong nudc va axit;

+) Dé phan biét axit sunfuric va mudi sunfat ngoai ding cht chi thi c6 thé
dung mdt s6 kim loai ding trudc H nhu Mg, Zn, Al, Fe...

B. BAI TAP CUNG CO

Bai 1. HCl ¢6 thé phan tmg dugc voi nhitng chit nao sau day? Viét phuong
trinh phan tmg néu c6: CuO; C; MnO; MnO2; Fe(OH)s; FesO4; Ag; AgNOs;
Zn;

Bai 1.

HD: HCI phan tng duoc voi 7/9 chét noi trén 1la: CuO; MnO; MnO> (tao thanh
MnCl+ Clo+ H20); Fe(OH)s; FesOs4; AgNOs; Zn.

Bai 2. H2S04 ¢6 thé hoa tan duoc nhitng chat nao? Viét ptpu néu co va ghi rd
dicu kién phan trng: CO2, MgO, Cu, SiO2; SOs; Fe(OH)s; BaCOs; Caz(PO)s;
Fe; Mg?

Bai 2.

HD: MgO, Cu, SOs; Fe(OH)s; BaCOs; Cas(PO)4; Fe; Mg

Cu (kém theo diéu kién dic néng); SO3 tac dung vo1 H20 tao thanh H2SO4
nguyén chit sau d6 axit HoSO4 nguyén chat tic dung véi SO3 tao thanh 6léum:
nSO3+H20 — H2504.nS0s; v6i Cas(PO)4 néu axit khong du tao ra mudi axit;
néu du tao ra mudi trung hoa; Voi Fe néu loang, dac ngudi/nong cho cac san
pham khac nhau.

Bai 3. Xéc dinh cong thure cta 1 oxit kim loai hoa tri (1I) biét rang hoa tan 8
gam oxit bang 300ml dd H2SO4 loang 1M, sau phan mg phai trung hoa luong
axit du bang 50g dd NaOH 24%.

Bai 3.
Ddp sé: Al,O3 (ding: Fe,0s)
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Bai 4. 1,44gam kim loai héa trj I tan hoan toan trong 250ml dd H2SO4 0,3M.
Dung dich thu dugc con chira axit du va phai trung hoa bang 60ml dd x1t an da
0,5M. Tim kim loai noi trén?

Bai 4.

Pap s6: Mg,

Bai 5. Viét cac ptpu dé biéu dién cac chuyén hoa theo so d6 sau:
a) Ca — CaO — Ca(OH); — CaCl»

b) FeS2; —»S02—S03—H2S04—BaS04
¢) Fe—Fe304—Fe2(S04)3—BaSO4

d) FeS;—>M—N—D—CuSO4

e) CuSO4—»X—Y—Z—Cu

Bai 6. Bd tlic va cin bang cac ptpu sau:
a) HoSO4+ BaClo— ? +?

b) HNO3z+ CaCO3 — ? + ?

c) KOH + ? — NaxSOg4 + ?

d) CuO +? — CuCl2+ ?

e) SOz + ? — NaHSO3

g) ? + NaOH —Na,COsz+ ?

Bai 7. Cho cac géc axit sau: - Br; = SiO3; - MnOg; = Cr207. Hay viét cong thuc
cac axit tuong tng?

Bai 8. Axit X ¢6 thanh phan nguyén t6 1a: H = 2,218%; N = 29,787% va con lai
1a O; Xac dinh cong thirc cua axit X va goi tén?

Bai 9. Pé hoa tan hoan toan 10,8g mot kim loa‘i hoéa tri IT can 400ml Qd HC1
0,3M. Xac dinh tén kim loai chwra bi€t? Tinh nong d6 mol ctiia dd muoi thu
duoc (coi thé tich dd thay d6i khong dang ke).

Bai 10. Hoa tan hoan toan 13g mét kim loai hoa tri II trong 200g dd HCI

9,‘125% dug’c dd Ava4481 khl H> do & dktc. Xac dinh tén kim loai va tinh
nong do phan tram cua ting chat tan co trong dd A?

Bai 11. Hoa tan hoan toan 11g hdn hop X gdm Al va Fe trong dd H2SO4
19,8% vira du thu duoc 8,96 lit khi H2 do & dktc va dd Y. Xac dinh khoi lugng
va phan traim khéi lugng cua timg kim loai ¢6 trong hdn hop X? Tinh néng d6
phan trim ciia ting chat cho trong dd Y?
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Bai 12. Viét cac ptpu xay ra khi cho:

a) Oxit st tir + axit sunfuric; b) FexOy + axit clohidric;

¢) Magié hidroxit + axit nitric; d) Canxi cacbonat + axit clohidric;

e) Kali hidroxit + axit sunfuhidric; g) Bari nitrat + axit sunfuric;
h) Bac nitrat + axit clohidric; 1) Kim loai M + axit clohidric.

Bai 13. Hoa tan hoan toan 9,6g hdn hop gdm Mg, MgCOs can 100g dd HCI
14,6%. Tinh thé tich cuia mdi khi thu duoc & dktc? Tinh né)ng do phﬁn tram cua
dd sau phan tng? Dan toan bo khi thu dugc hép thu hét vao dd chira 0,05mol
Ca(OH): thu duogc a gam két taa, tinh a?

Bai 14. Nhiét phan 24g CaCOs trong mot thoi gian thu duoc chat ran A. Hoa
tan hoan toan A trong dd HCI 14,6% thu dugc dd B va 1,344 lit khi do ¢ dktc.
Viét cac ptpu xay ra? Xac dinh thanh phan phan trim cta cac chét ran c6 trong
A? Xéc dinh hiéu suét ctia phan tmg nhiét phan CaCOj3 ndi trén?

Bai 15. Tinh ndng do mol cia dd axit sunfuric va dd NaOH biét rang: 30ml dd
axit sunfuric dugc trung hoa hét béi 20ml dd NaOH va 10ml dd KOH 2M;
30ml dd NaOH dugc trung hoa hét béi 20ml dd axit sunfuric va 5ml dd HCI
1M?
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