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Giai Hoa hoc 11 Bai 11: Axit photphoric va mudi photphat trang 53, 54 SGK giup cac em 6n tap sau kién thire
thong qua hudng dan giai bai tap trong sach gido khoa bang cac phuong phap giai hay, ngan gon. Ho tro cac em hoc
tap tot mon Hoa 1op 11.

1. Giai bai t@p SGK Héa 11 Bai 11
Gidi bai 1 trang 53 SGK Hoa 11

Viét phuong trinh hoa hoc dang phan tir va dang ion rit gon ctia phan mg giira axit photphoric
voi lugng du cua:

a. BaO; b.Ca(OH),; c.KyCOs3
Loi giai:
Céc chét lay du nén mubi tao ra 1a mudi trung hoa:
a. 2H3PO4+ 3BaO — Ba3(POs); + 3H20
Phuong trinh phan tur trung voi phuong trinh ion thu gon
b.  2H3PO4 + 3Ca(OH)2 — Ca3(PO4)2 + 6H20
2H3PO4 + 3Ca*" + 60H- — Ca3(POs4) + 6H,0
c. 2H3PO4+ 3K2CO; — 2K35P04 + 3H20 + 3CO27
2H3PO4 + 3C0O3* — 2P04* + 3H,0 + CO»1

Gidi bai 2 SGK Hoa 11 trang 53

Néu nhing diém giéng nhau va khac nhau vé tinh chat hoa hoc giita axit nitric va axit photphoric.
Dan ra nhiing phan tng hoa hoc d¢ minh hoa?

Loi gidi:
- Nhirng tinh chit chung: Déu c6 tinh axit
+ Chuyén mau chat chi thi: Quy tim chuyén thanh mau hong
+ Tac dung v6i bazo, oxit bazo khong co tinh khtr (cac nguyén t ¢ sb oxi hoa cao nhat):
3NaOH + H3PO4 — Na;PO4 + 3H20
Fe;O; + 6HNO3 — 2Fe(NOs); + 3H20

+ Tac dung v6i mdt sO muodi cua axit yéu va khong cé tinh khur:
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2HNOs + CaCO3; — Ca(NOs)2 + H20 + CO2?
2H3PO4 + 3NaxSO3 — 2NazPOs + 3H,0 + 3S0>1

- Nhitng tinh chit khac nhau:

HNO3 HaPOs

- Axit HNO4 13 axit manh - Axit HsPO4 1a mot triaxit trung binh
HNO3 — H™ + NOgy H3POs 5 H™ + HaPOy4

- Axit HNO3 ¢é tinh oxi hoa manh HoPOs s HY + HPO,®

Fe + 4HNO; — Fe(NO3)s + NO + 2H,0 HPOs% s H' + PO

S+ 2ZHNO3 — H250, + 2NO - Axit HsPO4 khdng ¢o tinh oxi hoa.

3Fe0 + 10HNOs — 3Fe(NQOs)z + NO + 5H,0 3Fe + 2H3P0s — Fes(POy4)s + 3H>
S + H3PO4 — khdng phan ung

3Fe0 +2H3P0O4 — Fes(PO4): + 3H-0

Giai bai 3 SGK trang 54 Héa 11

Phuong trinh dién li tong cong ctia H3PO4 trong dung dich 1a:
H;POs S 3H' + POs>

Khi thém HCI vao dung dich:

A. Can bang trén chuyén dich theo chiéu thuén.

B. Can bang trén chuyén dich theo chiéu nghich.

C. Can bang trén khong bi dich chuyén.

D. Nong d6 PO4*- tang 1én.

Loi gidi:

- Pap an B.
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- Khi thém HCl vao lam tang qﬁ‘)ng do H' trong dung dich. Theo nguyén li chuyén dich can bang,
can bang chuyén dich theo chicu lam giam nong d6 H*

= can bang chuyén dich theo chiéu nghich.
Giai bai 4 trang 54 Hoa 11 SGK
a) Lap cac phuong trinh hoa hoc sau day:
a. H3PO4 + KoHPO4 —
I mol Imol
b. H;PO4 + NaOH —
I mol Imol
c. H3PO4 + Ca(OH), —
2mol  1mol
d. H;PO4 + Ca(OH), —
2mol  3mol
Loi giai:
a. H3PO4 + KoHPO4 — 2KH>PO4
1 mol Imol
b. H;PO4 + Ca(OH)2 — CaHPO4 + 2H,0
1 mol Imol
c. 2H3PO4 + Ca(OH), — Ca(H2POg4)2 + 2H20
2mol Imol
d. 2H3PO4 + 3Ca(OH)2 — Ca3(PO4)2 + 6H20
2mol 3mol
Giai bai 5 Hoa 11 SGK trang 54

Dé thu duoc mudi photphat trung hoa, can léy bao nhiéu ml dung dich NaOH 1,00M cho tac
dung véi 50,0ml H3PO4 0,50M?
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Loi gidi:
Ta c6: nuzpos = 0,05.0,5 = 0,025(mol)
Phuong trinh phéan Gng:

H3PO4 + 3NaOH — Na3zPO4 + 3H.0
Tu ptpu suy ra:

nNaoH = 3nm3po4 = 3. 0,025 = 0,075 (mol)

=0,0751it = 75ml

Ly thuyét Hoéa 11 Bai 11: Axit photphoric va mudi
photphat

A. Axit Photphoric H3;PO4

I. CAu tao phén tir

Cong thirc cau tao:

H-0O H-0

B

H-0 — P=0 gy H-O0 — P—O0

H-0 AL

IL Tinh chat vat li

La chat ran dang tinh thé trong sudt, khong mau, néng chay & 42,5°C. D& chay rita va tan vo
han trong nudéc.

II1. Tinh chit héa hoc
a. Tinh oxi héa — khir

Axit photphoric kho bi khir (do P & mtrc oxi hoa +5 bén hon so v6i N trong axit nitric), khong
c6 tinh oxi hoa.
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b. Tinh axit: Axit photphoric 12 axit ¢6 3 lan axit, c6 do manh trung binh. Trong dung dich n6
phéan li ra 3 nac:

H;PO; = H'+ HoPOs = ki =7, 6.107
H,POs = H' + HPO4* = k2 =6,2.10°8
HPOs* = H'+ PO = k3 =4,4.10"13
= nic 1 > nic 2 > néc 3.

= Dung dich axit photphoric ¢6 nhimng tinh chit chung cta axit nhu 1am qui tim hoa do, tac
dung véi oxit bazo, bazo, muoi, kim loai.

= Khi tac dung véi oxit bazo, bazo tity theo lugng chat tac dung ma axit photphoric tao ra
muoi trung hoa, mudi axit hodc hon hgp mudi:

H3PO4 + NaOH — NaH;PO4 + H2O
H3PO4 + 2NaOH — Na,HPO4 + 2H>O
H3PO4 + 3NaOH — NazPO4 + 3H20
IV. Ung dung va diéu ché
1. Ung dung
Mot luong 16n axit photphoric dung dé diéu ché cac mudi photphat va san xuat phén lan.
2. Piéu ché
a. Trong phong thi nghi¢ém
P + SHNO3; — H3PO4 + H20 + 5NO2
b. Trong cong nghiép
+ Cho H2SO4 déc tac dung véi quang photphorit hodc quang apatit:
Ca3(POs4)2 + 3H2SO4 — 3CaSO4 + 2H3P0O4
Diéu ché bang phuong phap nay khong tinh khiét va luong chat thap.

+ Pé diéu ché H3PO4 c6 d6 tinh khiét va nong d6 cao hon nguoi ta dot chay P dé duoc
P>0s 161 cho P2Os tac dung véi nudce:

4P + 502 — 2P20s
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P>0s + 3H,0 — 2H3PO4
B. Mubi Photphat
Axit photphoric tao ra 3 loai mudi:
- Mubi photphat trung hoa: NazPOs, Ca3(PO4)y, ...
- Mudi dihidrophotphat: NaH,PO4, Ca(H2PO4)y, ...
- Mubi hidrophotphat: Na;HPO4, CaHPOs, ...
1. Tinh tan

Tat ca cac mudi dihidrophotphat déu tan trong nudc. Cac mudi hidrophotphat va photphat
trung hoa déu khong tan hodc it tan trong nudc (trir mudi natri, kali, amoni).

2. Phan tng thiy phan
Céac mudi photphat tan bi thiy phan trong dung dich.
Na3;PO4 + H2O = Na;HPO4 + NaOH
= Dung dich Na3POs c¢6 mdi truong kiém lam quy hoa xanh.
3. Nhén biét ion photphat
Thudc thir 14 bac nitrat.
3Ag" + PO4" — AgiPOs] (mau vang)

» > CLICK NGAY vio nit TAI VE dudi day dé tai vé Giai Hod hoc 11 Bai 11: Axit
photphoric va mudi photphat trang 53, 54 SGK file PDF hoan toan mién phi!
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