Ba AXIT PHOTPHORIC
I5  yA MUGI PHOTPHAT

e Biét cau tao phan td, tinh chat vat li va tinh chat hoa hoc cia axit
photphoric ; biét tinh chat cda cac muéi photphat va ciach nhan
biét ion photphat.

e Biét nhimg (mg dung va phuong phéap diéu ché axit photphoric.

I - AXIT PHOTPHORIC

1. Cau tao phan tur
Axit photphoric (H;PO,) ¢6 cong thitc ciu tao :

H-0 H-0O (*)
H—O\7\P=U hoic H-—D}P —0
H-0O H-0O

Trong hop chat HyPO,, photpho ¢6 s6 oxi hod cao nhit 1a +5.

2. Tinh chat vat li

Axit photphoric, con goi la axit orthophotphoric (H;PO,) 14 chat ran dang tinh
thé, trong suét, khong mau, néng chay & 42,5°C, rit hdo nuée nén dé chay rira,
tan trong nuGc theo bat ki ti 1€ nao. Axit photphoric thuong dung la dung dich
dac, sanh, ¢6 nong do 85%.

3. Tinh chat hoa hoc

a) Tinh oxi hoa - khu
Khéc véi nito, photpho ¢ mikc oxi hod +5 bén hon. Do vay, axit photphoric khé
bi khir, khéng cé tinh oxi hod nhu axit nitric.
b) Tac dung boi nhiét
Khi dun néng dén khoang 200 — 250°C, axit photphoric mat bét nude, bién thanh
axit diphotphoric (H,P,0,) :
2H,PO, —— H,P,0, + H,0

") Céch viét nay phit hop véi quy tic bat tir
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Tiép tuc dun néng dén khoang 400 — 500°C, axit diphotphoric lai mat b6t nuéc,
bién thanh axit metaphotphoric :

H,P,0, —» 2HPO, + H,0
Cic axit HPO;, H,P,0; lai ¢6 thé két hop v6i nude dé tao ra axit H;PO,.

¢) Tinh axit

e Axit H;PO, la axit ba lan axit, ¢c6 do0 manh trung binh Trong dung dich né
phan li theo ba ndc. Du6i day 1a hing s6 phan li axit & 25°C.

Nic 1 : H,PO, &= H'+H,PO; : K, =76.10"
Nic2: H,PO; &= H'+HPO; ; K,=6,2.10"%
Néc 3 : HPO;” & H'+PO; K, =44.10"13

Su phan li chu yéu xay ra theo néc 1, nic 2 yéu h::m va ndc 3 rat yéu. Nhur vay,
trong dung dich axit photphoric ngoai cdc phéan tir H,PO, khéng phan li, con cé
cic ion H*, dihidrophotphat (H,PO7) , hidrophotphat (HPO? ™) va photphat (PO3),
khong ké H* va OH™ do nuéc phan li ra.

* Dung dich H;PO, c6 nhimg tinh chét chung ctia axit, nhu 1am déi mau quy tim
thanh do, tdc dung véi oxit bazo, bazo, muéi, kim loai,...

Khi tac dung véi oxit bazo hoac bazo, tuy theo luong chat tic dung ma axit
photphoric tao ra mudi trung hoa, muéi axit hoac hén hgp muéi.

Thidu: H;PO, +NaOH — NaH,PO, + H,0O
H,PO, + 2NaOH — Na,HPO, + 2H,0
H;PO, + 3NaOH — Na,PO, + 3H,0

4. Diéu ché va umg dung

a) Trong philflg thi nghiém

Axit photphoric duge diéu ché bang cach dung HNO; dac oxi hoa photpho :
P+ SHNO, (dac) 5 H,PO, + 5NO, + H,0

b) Trong cong nghiép

* Cho H,S0, dac tdc dung véi quang photphorit hodc quing apatit :
Ca,(PO,), + 3H,50, (dic) ——» 3CaSO,) +2H,PO,



Téch mudi CaSO, ra va co dac dung dich, réi lam lanh dé€ axit két tinh. Axit
photphoric diéu ché bang phuong phap nay khong tinh khiét, ¢6 chat lugng thap.

D¢ diéu ché HyPO, c6 do tinh khiét va néng do cao hon, ngudi ta dot chay
photpho dé duoc P,0s, réi cho P,0O5 tic dung véi nudc.
4P +50, 5 2P0, ;'

P,O; + 3H,0 — 2H,PO,.
Mot lugng 16n axit photphoric san xudt ra duoc diung dé diéu ché cdc mu6i
photphat va dé san xudt phan lan.

Il - MUOI PHOTPHAT
Mu6i photphat la mudi cta axit photphoric. Axit photphoric tao ra ba loai mudi :
mudi photphat trung hoa va hai mudi photphat axit.
Thidu :  Mudi photphat trung hoa : Na;PO,, Cay(PO,),, (NH,),PO,
Muéi dihidrophotphat : ~ NaH,PO,, Ca(H,PO,),, NH,H,PO,
Muéi hidrophotphat : Na,HPO,, CaHPO,, (NH,),HPO,

1. Tinh chat cia mudi photphat

a) Tinh tan
Tat ca ciac mudi dihidrophotphat déu tan trong nudc.

Trong s6 cdc mudi hidrophotphat va photphat trung hoa chi ¢6 mu6i natri, kali,
amoni 1a dé tan, con mudi cua cdc kim loai khac déu khong tan hodc it tan trong nudc.

b) Phan g thuy phan
Cédc mudi photphat tan bi thuy phan trong dung dich.
Thidy: NaPO, + H,O &£ Na,HPO, + NaOH
PO} +H,0 & HPO; +OH"
Do d6, dung dich Na;PO, c6 moi trudng kiém, lam quy tim ngd mau xanh.
2. Nhan biét ion photphat
Thudc thir dé nhéin biét ion P()i' trong dung dich mudi photphat la bac nitrat,
Thi nghiém : Nho vao 6ng nghiém 5-6 giot dung dich Na,PO, réi thém vao d6

3-4 giot dung dich AgNO;. Khi d6 s tao thanh két tha mau vang, tan dugc trong
dung dich axit nitric loang. Phuong trinh ion rit gon :

3Agt+ PO} > AgsPO, 4

mau vang
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Viét cong thirc cdu tao cla axit diphotphoric, axit metaphotphoric va cho biét trong cac
axit nay sb oxi hoa clia photpho la bao nhiéu.
Viét cac phuong trinh hoa hoc thuc hién day chuyén hoa sau day :

(n (2) (3)
Quang photphorit — photpho — diphotpho pentaoxit — axit photphoric

(4) (5) (6)
— amoni photphat — axit photpharic — canxi photphat.

Dién chét thich hop vao ché cé ddu ? trong cac so dé sau :

a) H,PO; + 2 » HPOZ + ? b) HPOF + ? — H,PO;

Bang phuong phéap hoa hoc, hay phan biét dung dich HNO, va dung dich H;PO,.
Axit A 1a chat ran, trong subt, khéng mau, dé tan trong nudc. Khi thém canxi oxit vao
dung dich A thi tao thanh hgp chat B mau trdng, khéng tan trong nudc. Khi nung B &

nhiét d6 cao voi cat va than thi tao thanh don chéat photpho c6 trong thanh phan clia A.
Cho biét A, B la nhiing chéat gi. Viét phuaong trinh hoa hoc clia cac phan (ing.

Thém 0,15 mol KOH vao dung dich chifta 0,1 mol H;PO,. Sau phan ng, trong dung
dich c6 cac mudi

A. KH,PO, va K,HPO,. B. KH,PO, va K,PO,.

C. K,HPO, va K;PO,. D. KH,PO, , K,HPO, va K;PO,.

Thém 6,0 g P,Og vao 25 ml dung dich H;PO, 6,0% (D = 1,03 g/ml). Tinh néng dé
phan tram cta H,PO, trong dung dich thu dugc.

Rét dung dich chira 11,76 g H,PO, vao dung dich chita 16,80 g KOH. Tinh khéi lugng
clia ttng mudi thu duge sau khi cho dung dich bay hai dén khé.

VAI TRO SINH HOC CUA PHOTPHO

Photpho rat can cho ngudi va dong vat. Trong co thé ngudi, gan 90% photpho tap trung
& xuong, gan 10% tap trung & cic co, gan 1% & céc 1€ bao ndo (dudi dang cic hop chat
v co va hiu co).

Vién si A.E. Fecman (1883 - 1945) goi photpho la "nguyén té cta su song va tu duy".
Ngudi lao dong tri 6¢ can lugng photpho nhiéu hon dé khang bi suy mon cac té bao than
kinh gitr chiic nang chuyén tai nhimg suy nghi khi lam viéc bang tri 6¢. Néu co thé thiéu
photpho thi gidam kha nang lam viéc, loan than kinh chirc nang va su trao doi chat sé bi
roi loan. An céc loai rau qua nhu xa lach, do, ca rot, ca chua, dua chudt, ca tim, ot ngot,
dau tay, mo,... sé bd sung cho co thé lugng photpho thiéu hut. Cac thue pham giau photpho
c6 ngudn gde dong vat gdm thit nac, oc, gan bo, ¢4, tring va cac san pham cla sta.
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