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TONG HOP KIEN THUC: AXIT PHOTPHORIC VA
MUOI PHOTPHAT

Day la tai liéu 6n tap chi tiét vé axit photphoric (HsPO4), mudi photphat va cac
dang bai tap lién quan, gilip hoc sinh nam ving kién thic trong tadm trong

chuong trinh Héa hoc I6p 11.

A. AXIT PHOTPHORIC (HzPO4)

. Cau tao phan ta va tinh chat vat li

1. Cau tao phan tu

e Cong thirc phan ta: HsPO4

e Cong thurc cau tao:
Cong thic cau tao H3PO4

e Pac diém: Trong phan t& HsPO4, nguyén t& Photpho (P) c6 s6 oxi héa cao
nhat la +5. Nguyén t P lién két véi mot nguyén tr oxi bang lién két déi va
ba nhém hidroxy! (-OH) bang lién két don. Cac lién két O-H phan cuc manh,

lam cho cac nguyén t& H linh ddng va c6 kha nang tach ra dudi dang ion H+,

thé hién tinh axit.
2. Tinh chat vat li
e La chat ran, dang tinh thé trong suoét, khéng mau.
e R&t hdo nudc, dé chay rita trong khéng khi.
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e Tan vO han trong nudc theo bat ky ti Ié nao.

e Dung dich axit photphoric thuong gap trong phong thi nghiém la dung dich
dac, sanh, c6 néng do 85%.

Il. Tinh chat héa hoc

Axit photphoric la moét axit cé dé6 manh trung binh va khéng cé tinh oxi hda (do
P da & muic oxi héa +5 cao nhat va bén). Né mang day du céac tinh chat cia mot

axit.

1. Tinh axit yéu ba nac
Trong dung dich, HsPOa phan li thudn nghich theo 3 nac dé tao ra ion H*. D0
manh cla axit giam dan sau moi nac phan i,

e Nac 1: HsPOs = H* + H2POa~ (ion dihidrophotphat) - (Ka1 = 7.6 x 10-3)

e Nac 2: H2PO4~ = H* + HPO42~ (ion hidrophotphat) - (Ka2 = 6.2 x 10-8)

e Nac 3: HPO42~ & H* + PO43~ (ion photphat) - (Kaz = 4.4 x 10713)

Su phan li cht yéu xdy ra & nac 1. Do dd, dung dich H3PO4 chta cac ion H*,

H2POa4~, HPO42~, PO43~ va cac phan t& HsPO4 chua phan li. Dung dich H3POa4 lam

quy tim hda dé (héng).
2. Tac dung véi bazo / oxit bazo

Khi ' HsPO4 phan (ng véi dung dich bazo (kiém), tuy thudc vao ti 1é mol gilra axit
va bazo ma cé thé tao ra cac loai muéi khac nhau: muéi axit hoac muéi trung

hoa.

Vi du voi NaOH:
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1. Ti lé mol NNaOH / NL.pO. = 1: Tao muoi dihidrophotphat (NaH2POa)

H:POs+ + NaOH -» NaHz2PO4+ + Hz20

2. Tilé moln /

NaoH ! PHapO. = 2: Tao mudi hidrophotphat (NazHPOa4)

HsPOs + 2NaOH - Na:HPO. + 2H:20

3. Ti lé mol NNaOH / N.po. = 3: Tao mudi trung hoa (NasPOa)

H:POs4 + 3NaOH - NazPOs + 3H20

NE&u ti 1&é nam gilra cdc khodng trén (vi du: 1 ti I1é 2), phan (ng sé tao ra hon hop

hai mudi tuong Ung.

Vi du vai oxit bazo:

2H3PO4 + 3Ca0O - Cas(PO4)2! + 3H20
3. Tac dung véi mudi

HsPO4 c6 thé tadc dung vGi mudi cla axit yéu hon (nhu axit cacbonic) hodc tao ra

san pham két tua.

e Vi du 1: Phan Ung vGi mudi cacbonat

2H3P0O4 + 3Na2C0s3 -» 2NasPO4 + 3H20 + 3CO:21

e Vi du 2: Phan ting tao két tla (dung dé nhan biét ion PO43-)

H3PO4 + 3AgNOs —» AgsP0O4! (vang) + 3HNO:

B. MUOI PHOTPHAT

I. Phan loai

Muéi photphat la mu6i clia axit photphoric. Cé 3 loai mudi photphat:
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e Mudi photphat trung hoéa: Ch(ta ion photphat (PO43-). Vi du: Natri

photphat (NasPOa4), Canxi photphat (Cas(POa4)2).

e Mudi hidrophotphat: Ch(ra ion hidrophotphat (HPO42-). Vi du: Natri

hidrophotphat (Na2zHPO4), Canxi hidrophotphat (CaHPOa).

e Muéi dihidrophotphat: Ch(ta ion dihidrophotphat (H2PO4~). Vi du: Natri

dihidrophotphat (NaH2POa4), Canxi dihidrophotphat (Ca(Hz2POa)2).

Il. Tinh tan

Tinh tan cla muodi photphat cé quy luat kha rd rang:

Loai muoi Tinh tan

Mu6i photphat cta kim loai kiém (Na+,
Tat cd déu tan tot trong nudc.
K+) va amoni (NHa*)

Hau hét déu tan trong nudc (vi du:
Mu6éi dihidrophotphat (ch(a H2PO.-)
Ca(Hz2P0a4)2).

Muéi hidrophotphat (chra HPO42-) va Da s6 khong tan hoac it tan trong
photphat trung hoa (chlra PO43-) cla nuéc (vi du: CaHPO4, Cas(POa)2,

cac kim loai khac Ag3POa, Bas(POa)2).

I1l. Nhdn biét ion Photphat (P0.3-)
e Thudc tha: Dung dich Bac nitrat (AgNOs).

e Hién tugng: Xuat hién két tia mau vang tuai, khéng tan trong nudéc nhung

tan trong dung dich axit manh (HNOs, HCI).
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e Phuong trinh ion rut gon:

3Ag* + PO43- - AgsPOas! (vang)

e Vi du: Nhan biét dung dich NazPOa.

3AgNOs + NasPOs —» AgsPO4l + 3NaNO:s

C. CAC DANG BAI TAP TRONG TAM

Dang 1: Bai toan P20s hoac HsPOa tac dung véi dung dich kiém (NaOH,

KOH...)
1. Phuong phap giai

Pay la dang bai tap quan trong nhat, mau chét la xac dinh sdn pham tao thanh

dua vao ti I1é mol.

1. Budc 1: Tinh s6 mol cac chat ban dau. Néu dé cho P20s, can viét phuong
trinh chuyén déi:

P20s5 + 3H20 - 2Hs3POs

2. Budc 2: Lap tiléT=n Véi NaOH, KOH thi Noy- =N

H- m’ VOi

oH- ! MHspos ¢ kié

Ca(OH)2, Ba(OH)2 thi Noye = znkié‘m)'

3. Budc 3: Bién luén san pham dua trén gia tri cia T:

o T = 1: Chi tao mu6i H2PO4~. H3zPOa4 cé thé du.
o 1T 2: Tao hon hgp 2 mudi: H2PO4~ va HPO42-,
o T = 2: Chi tao muodi HPO42-,

o 2 T 3: Tao hon hgp 2 mudi: HPO42- va PO43-.

o T = 3: Chi tao mudi PO43-. Dung dich kiém c6 thé du.
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4. Budc 4: Viét phuong trinh phdn (ng tuong (ng. Néu tao hon hgp 2 mudbi, dat
an s6 mol cho mo6i muéi va gidi hé phuong trinh dua trén bdo toan nguyén to

(P va kim loai kiém/kiém tho).
2. Vi du minh hoa

Pé bai: D6t chdy hoan toan 6.2 gam photpho trong oxi du. Cho toan b6 san
pham thu duoc vao 200 ml dung dich NaOH 2M. Tinh khaéi lugng mubi thu duoc
sau phan ung.
Hudéng dan giai:
e Budc 1: Tinh s6 mol

n, = 6.2 /31 = 0.2 mol

Phuong trinh dot chdy: 4P + 502 - 2P20s

Theo phuong trinh, n =np/2= 0.2/2 = 0.1 mol

P20s
San pham P20s tadc dung véi nudc trong dung dich NaOH:
P20s + 3H20 — 2H3POa4

Theo phuong trinh, NLpo. = 2% Nbo. = 2*0.1 =0.2mol
NNaoH = V * CIVI =0.2*2 =0.4 mol
e Buéc 2: Lap tiléT

T =04/02=2

= NNaoH / MHsPo.
e Budc 3: Bién ludn san pham

Vi T = 2 nén phan Ung chi tao ra mudi hidrophotphat (NazHPOa4).

e Buéc 4: Tinh khoi lugng mudi
Phuong trinh phan (ng:

H:POs + 2NaOH - Na:HPOs + 2H:20
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Phan Ung vua du. Theo phuong trinh, n = 0.2 mol.

Na:HPOs — "HsPOs

Khéi lugng mudi thu dugc:

My aHPO. = N *M=0.2*%(23*2+1+ 31 + 16*4) = 0.2 * 142 = 28.4 gam.

Két luan: Khoi lugng muéi thu duoc la 28.4 gam.
Dang 2: Bai toan nhan biét ion photphat
1. Phuong phap
SU dung thuoc th dac trung la dung dich AgNOs dé tao két tla vang AgsPOa.
Can luu y cac ion khac cling cé thé tao két tda véi Ag* (nhu Cl-, Br-, I7) nhung
c6 mau sac khac nhau.

e Ag3POa: két tha vang tuoi

e AgCl: két tha trang

e AgBr: két tda vang nhat

e Agl: két tha vang dam

2. Vi du minh hoa
Pé bai: Bang phuong phap hda hoc, hay phan biét 3 dung dich dung trong céac
lo mat nhan; KsPOa, KCI, KNOs.

Huéng dan giai:
1. Trich moi dung dich mét it lam mau tha va danh sé.
2. Nho vai giot dung dich AgNOs vao tirng mau tha:

e Mau th{r nao xuat hién két tia mau vang tuoi la KsPOa.

3AgNO: + KsPO4 = Ag3:PO2! (vang) + 3KNOs
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e Mau thir nao xuét hién két tia mau trang la KCl.

AgNO: + KCI -» AgCl! (trang) + KNOs

e Mau th(r nao khéng cé hién tuong gi la KNOs.

e Dan nhan lai cac lo hda chat.
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