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I. Gi6i thiéu chung vé Photpho (P)

Photpho, ky hiéu hda hoc la P, la mét nguyén t6é phi kim thudéc nhém VA (nhém

15) trong bdng tuan hoan cac nguyén t6 hda hoc.

e SO hiéu nguyén tu: 15

e Cau hinh electron:1s22s22p®¢3s23p3. Co 3 electron & I6p. ngoai cling, dé
tham gia vao céac lién két héa hoc.

e D6 am dién: 2,19

e Cac so oxi héa thuong gap: -3, 0, +3, +5.

Trong tu nhién, photpho khéng tén tai & dang don chat do hoat dong héa hoc

manh. N6 chu yéu dugc tim thay trong cac khoang vat nhu apatit va photphorit.

Il. Cac dang thu hinh cua Photpho

Thu hinh la hién tugng moét nguyén té hdéa hoc cé thé ton tai dudi nhiéu dang
don chat khdc nhau. Cac dang don chat nay khac nhau vé cau tric tinh thé
hodc s6 lugng nguyén t( trong phan td, dan dén su khéac biét vé tinh chat vat ly
va hda hoc. Photpho cé hai dang thu hinh chinh |a photpho trang va photpho
dé.
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Bang so sanh Photpho trang va Photpho dé

Tiéu chi

Photpho trang (P trang)

Photpho dé (P doé)

Cau truc

phan tu

Trang

thai, mau

sac

Tinh tan

Tinh doc

Kha nang
phat

quang

Nhiét dé

néng chay

Cau trdc mang tinh thé phan tu.

GOm cac phan ti Pa hinh ti& dién.

Lién két P-P kém bén.

Chat ran, trong su6t, mau trang
hoac hai vang, giéng sap. Mém,

dé cat.

Khong tan trong nuéc. Tan tét
trong cac dung moéi hitu co nhu
benzen, ete, cacbon disunfua

(CS2).

Rat doc, gay bong nang khi tiép

xuc vaéi da.

Phat quang mau luc nhat trong
béng téi do qua trinh oxi hda

cham trong khéng khi,

44,1 °C
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Cau truc polymer (P)n, dang
chubi dai. Lién két P-P bén

ving hon.

Chat bot, mau dé. Cing va

gion.

Khéng tan trong nudc va cac
dung moi hiru co thdng

thuong.

Khéng doéc.

Khéng phat quang.

N6éng chay & nhiét d6 cao
hon (khoang 590 °C trong
diéu kién khong c6 khong

khi).
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Tiéu chi Photpho trang (P trang) Photpho dé (P do)

Rat hoat dong, manh hon
Kém hoat ddong hon photpho
Hoat dong photpho dd. Co thé tu bdc chay
trang. Chi béc chay & nhiét
héa hoc trong khéng khi & nhiét d6 trén
do trén 250°C.

40°C.

Ngam trong nudc dé ngan tiép Bdo quan trong diéu kién
Bdo quan

xuc véi khéng khi. thuong.

Su chuyén héa giita hai dang thu hinh

Photpho trang va photpho dé cé thé chuyén hdéa lan nhau dudi tdc dung cla

nhiét do va diéu kién khong c6 khdng khi.

e Chuyén héa tu P trang sang P dé: Khi dun néng photpho trang dén
khoang 250°C trong méi trudng khoéng c6 khong khi, né sé chuyén thanh
photpho da.

P (trang) --(t°, khéng c6 khéng khi)--> P (dd)

e Chuyén héa tir P dé sang P trang: Khi dun néng photpho dé trong diéu
kién khong cé khéng khi va ngung tu hai thu dugc, hai photpho sé chuyén
thanhphotpho trang.

P (dé) --(t°, ngung tu hoi)--> P (trang)

I1l. Phan ing chay dac trung cua Photpho

Photpho chdy trong oxi tao ra cac oxit tuong ng. Tuy thudc vao lugng oxi cung

cap (thi€u hay du) ma san pham tao thanh sé khac nhau.
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1. Chay trong diéu kién du Oxi

Khi dot photpho trong khong khi hoac trong binh chta oxi du, photpho chay
manh, phat sdng va tao ra khoéi trang day dac la cac hat diphotpho pentaoxit

(P20s).

e Phuong trinh héa hoc:
4P + 502 (du) --(t°)--> 2P20s

e Gidi thich:
Trong phan (ng nay, photpho bj oxi héa Ién s6 oxi héa cao nhat la +5. San
phdm P20s la mot oxit axit, khi tan trong nudc tao ra axit photphoric (HsPOa).

P20s + 3H20 —» 2H3POa

e Vi du minh hoa:
1. Vi du 1: b6t chdy hoan toan 6,2 gam photpho trong oxi du. Tinh khai

luvong diphotpho pentaoxit (P20s) thu duoc.
Giai:
S6 mol P: n(P) =6,2/31 = 0,2 mol.
Theo phuong trinh: 4P 4+ 502 —» 2P20s
CU 4 mol P phan (g tao ra 2 mol P20s.
Vay 0,2 mol P phan Gng taora (0,2 *2) /4 = 0,1 mol P20s.
Khéi lugng P20s thu dugc: m(P20s) = 0,1 * (31*%2 + 16%5) = 0,1 * 142 =

14,2 gam.

2. Vi du 2: Hién tugng nao quan sat dugc khi dua mét muodng chila photpho

ddé dang chay vao lo dung khi oxi?
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Tra loi:
Photpho dd sé chday manh liét hon so véi chdy ngoai khéng khi, ngon Itra
sang chéi. Bong thoi, trong lo xuat hién nhiéu khéi trang dang bot, bam

vao thanh lo. Khéi trang dé chinh la P20s.

2. Chay trong diéu kién thiéu Oxi

Khi dot photpho trong diéu kién thi€u oxi, photpho chi bi oxi héa |1én sé oxi hda

trung gian la +3, tao thanh san pham la diphotpho trioxit (P20s).

e Phuong trinh héa hoc:
4P + 30: (thi€u) --(t°)--> 2P20s
e Gidi thich:
San pham P20z cling la mot oxit axit. Khi tan trong nudc, nd tao ra axit

photphoro (HsPOs3).

P-0Os3 + 3H20 —» 2H3POs

e Vi du minh hoa:
1. Vi du 1: D6t 12,4 gam photpho trong moét binh kin chta 6,72 lit khi O2
(dktc). Xac dinh san phdam tao thanh va tinh khoéi lugng cla ching.
Giai:
S6 mol P: n(P) = 12,4/ 31 = 0,4 mol.
S6 mol O2: n(02) = 6,72 /22,4 = 0,3 mol.
Lap ti & mol so v3&i hé s6 phuong trinh dé xac dinh chat du, chat hét. Gia

st san pham la P20s:
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4P + 502 —» 2P20s

Tilé: n(P)/4 = 0,4/4 = 0,1; n(02)/5 = 0,3/5 = 0,06.

Vi 0,06 0,1 nén Oz hét, P du. Phadn Ung tinh theo O2. Tuy nhién, day la
truong hop thiéu oxi.

Ta xét phan ng tao P20s:

4P + 302 = 2P20s3

Tilé: n(P)/4 =0,4/4 =0,1; n(02)/3 = 0,3/3 = 0,1.

Ti 1é bang nhau, vay phan (tng xay ra vira du theo phuong trinh nay.
San pham tao thanh la P20s.

S6 mol P203 = (0,3 *2) /3 = 0,2 mol.

Khoi lugng P203 = 0,2 * (31*2 + 16*3) = 0,2 * 110 = 22 gam.

2. Vi du 2: Tai sao trong moét so bai tap, khi dot photpho trong khong khi, ta
thudng giad dinh san pham la P20s?
Tra loi:
Khong khi chtra khoang 21% oxi. Lugng oxi nay thuong dugc coi la du [én
(du) dé oxi héa hoan toan photpho thanh P20s, trir khi dé bai cho ré rang
la dot trong diéu kién thi€u khong khi hoac trong mot thé tich khong khi

gidi han.

IV. Tong két

Kién thic vé cac dang thu hinh va phan Ung chay cta photpho la nén tdng quan

trong trong chuong trinh héa hoc 16p 11. Can nam ving:
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. Su khac biét co ban gilta photpho trang va photpho dé vé cau tric, tinh

chat vat ly va hoat dong hda hoc.

. Diéu kién chuyé&n héa qua lai gilta hai dang thu hinh nay.

. San pham cua phan ing chdy phu thudc vao lugng oxi: du oxi tao P20s,
thi€u oxi tao P20s.

. Viét va can bang dung phuong trinh héa hoc cho céc phan (ng chay, tu

doé gidi quyét cac bai toan dinh lugng lién quan.
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