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e Biét cdu tao phan t, cac dang thi hinh va hiéu tinh chat hoa hoc
cua photpho.

 Biét mot s6 dang tén tai cia photpho trong tu nhién, phuong phap
diéu ché va ung dung cuta photpho trong doi séng va san xuat.

I - TINH CHAT VAT LI

Don chat photpho cd thé tén tai & mot sé dang thi hinh, trong d6 quan trong nhat
la photpho tring va photpho do.

1. Photpho trang

e Photpho tring 1a chét rin trong su6t, mau tring hodc
vang nhat, trong giéng nhu sép, c6 ciu tric mang tinh thé
phan tir : & cdc niit mang 1a cdc phan tir hinh t dién P,
(hinh 2.11). Cac phan tr P, lién két v6i nhau bing luc
tuong tic yéu. Do d6, photpho tring mém, dé néng chay
(t . =44,1°0).

ne:

e Photpho tring khong tan trong nuGc, nhung tan nhiéu
trong cac dung moi hiru co nhu benzen, cacbon disunfua, Hinh 2.11.
ete,... ; rat doc, gy bong nang khi roi vao da. M6 hinh phén tir P,
» Photpho tring boc chdy trong khong khi & nhiét do trén

40°C, nén dugc bio quan bang cich ngam trong nudc. O nhiét do thudng,
photpho trang phat quapg mau luc nhat trong béng t6i. Khi dun néng dén nhiét
do 250°C khéng c6 khong khi, photpho tring chuyén dédn thanh photpho do la
dang bén hon.

2. Photpho do
« Photpho do 1a chit bot " o -
mau do ¢6 cdu tric polime
(hinh 2.12) nén khé néng

chay va khé bay hoi hon
photpho tring. Hinh 2.12. C4u tric polime cta photpho dé
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« Photpho d6 khong tan trong cdc dung méi thong thudng, dé hiit am va chay
rita, bén trong khong khi & nhiét do thudng va khong phdt quang trong bong t6i.
N6 chi béc chdy & nhiét do trén 250°C. Khi dun néng khong c6 khong khi,
photpho d6 chuyén thanh hoi, khi 1am lanh thi hoi clia né ngung tu lai thanh
photpho trang. Trong phong thi nghiém, ngudi ta thuong sir dung photpho do.

Il - TINH CHAT HOA HOC

Do lién két trong phan tir photpho kém bén hon trong phan tir nito nén & diéu
kién thudng photpho hoat dong hod hoc manh hon nito, mac du dé am dién cia
photpho (2,19) nho hon cta nito (3,04).

Trong hai dang thii hinh, photpho tring hoat dong hon photpho d6. D€ don gian,
trong cdc phan tng hod hoc nguoi ta viét phan tir photpho dudi dang mot nguyén
tr P. Khi tham gia phan ting hod hoc, s6 oxi hod clia photpho c6 thé tang tir 0 dén
+3 hoic +5, ¢6 thé giam tir 0 dén -3, nén photpho thé hién tinh khir va tinh oxi hod.

1. Tinh oxi hoa

Photpho chi thé hién rd rét tinh oxi hod khi tic dung véi mét s6 kim loai hoat
dong, tao ra photphua kim loai.

Thi du : =

0 0
2P+3Ca ——> CasP,
canxi photphua

2. Tinh khtr

Photpho thé hién tinh khir khi tic dung véi cdc phi kim hoat dong nhur oxi, halogen,
luru huynh.... cing nhu véi cdc chét oxi hod manh khéc.

a) Tac dung véi oxi
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Khi dét néng, photpho chdy trong khong khi tao ra cac oxit cua photpho :

0. +3
Thiéu oxi . 4P + 302 —> 2P203
diphotpho trioxit

0 +5
Dur oxi : 4P +50, — 2P,0;
diphotpho pentaoxit



b) Tac dung véi clo
Khi cho clo di qua photpho néng chay, sé thu dugc cic hop chit photpho clorua
0 +3
Thiéuclo: 2P + 3Cl, —» 2PCl,

photpho triclorua

0 +5
Du clo : 2P +5Cl, — 2PCl;

photpho pentaclorua
¢) Tac dung véi cac hop chat

Photpho tiac dung dé dang véi cdc hop chit ¢6 tinh oxi hod manh nhu HNO, dac,
KC[D3.. KNOB‘ chrzo?,-..

o
Thidu: 6P+ 5KCIO; ——> 3P,05 + 5KCI

Il - UNG DUNG
Phén 16n photpho sén xuét ra dugc dung dé€ san xudt axit photphoric, phin con
lai chti yéu dung trong san xudt diém.
Ngoai ra, photpho con duge ding vao muc dich quan sy : san xudt bom, dan
chay, dan khéi,...

IV - TRANG THAI TU NHIEN. DIEU CHE

1. Trong tu nhién khong gap photpho & trang théi tu do vi n6é kha hoat dong vé
mat hod hoc. Phin I6n photpho trong vo Trai Pat nam ¢ dang mudi cua axit
photphoric. Hai khoang vat chinh cta photpho la apatit 3Ca,(PO,),.CaF,
va photphorit Ca;(PO,), (hinh 2.13).

Hinh 2.13. Mt s6 khoang vat cua photpho
a) apatit ; b) photphorit
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Nuéc ta ¢ mo apatit 16n ¢ Lao Cai, mot s6 mo photphorit & Thai Nguyén, Thanh Hoa.
Ngoai ra, photpho con c6 trong protein thuc vit (hat, qua,...) ; trong xuong, rang,
bap thit, 1€ bao nio,... cia ngudi va dong vat.
2. Trong cong nghiép, photpho duge san xudt biang cidch nung hén hop quang
photphorit, cat va than c6c ¢ 1200°C trong 10 dién :

Cay(PO,), + 38i0, + 5C —— 3CaSiO, + 2P + 5CO

Hoi photpho thodt ra duge ngung tu khi 1am lanh, thu duoc photpho tring & dang rin.

BAI TAP

1. Tai sao photpho trang va photpho dé lai khac nhau
vé tinh chét vat Ii ? Trong diéu kién nao thi photpho
trdng chuyén thanh photpho dé va ngudc lai ?

2. Dua vao hinh 2.14, hay mo ta thi nghiém vé kha
néng béc chay khac nhau cla photpho trang va
photpho FEL cho biét dang thu hinh nao cla
photpho hoat déng hon.

3. Viét cac phuong trinh hoa hoc thuc hién so dé

chuyén hoa sau : Hinh 2.14. Thi nghiém ching minh
S 5 s = khé nang bdc chay khac nhau cua
Cag(POy) —ZisA — 9B 250 — 22D, P tréng va P dé

4. Magie photphua cé cong thirc Ia
A. Mg,P,0,. B. Mg,P.. C. Mg,P.. D. Mg;(PO,),.
5. DE trung hoa hoan toan dung dich thu dude khi thuy phan 4,54 g photpho trihalogenua
can ding 55 ml dung dich natri hidroxit 3M. Xac dinh céng thirc clia photpho
trihalogenua d6, biét rang phan (ng thuy phan tao ra hai axit, trong dé c6 axit H,PO,
la axit hai néc.
6. Dt chay hoan toan 6,2 g photpho trong oxi du. Cho san pham tao thanh tac dung vira
dd vdi dung dich NaOH 32,0%, tao ra mudi Na,HPO,
a) Viét cac phuong trinh hoa hoc.
b) Tinh khéi ludng dung dich NaOH da dung.
¢) Tinh néng dé phan tram cla mudi trong dung dich thu dugc.
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