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CHUONG 5: NHOM HALOGEN

A. KHAI QUAT VE NHOM HALOGEN

I. Khéi quat
Céac Halogen FLO (F) CLO (C) BROM (Br) 10T (I)
Z=9, A=19 | Z=17, A= 35.5) Z=35 A = 80) Z=53, A =127)
Céu hinh 252 2p° 3s? 3p° 452 4p° 5s2 5p°
electron lop Co 1 electron | O trang thai co ban co 1 electron doc than
ngoai cung doc than O trang thai kich thich cd 3, 5 hodc 7 electron doc than (do Cl,
Br, | ¢ céc obitan d con tréng)
S6 oxi hoa - 1 trong moi - 1 trong hop chat vai kim loai va hidro
hop chit +1;+3; +5 ; +7 trong hop chit c6 oxi (do Cl, Br, I c6 d6 &m
dién nho hon oxi)
DPd am dién 3,98 3,16 2,96 2,66
Ban kinh ngtw 0,064 0,099 0,114 0,133
(mn)
Ban kinh ion X 0,136 0,181 0,196 0,220
(mn)
Nang lugng LK 159 243 192 151
(25°C ; 1atm)
(kJ/mol)
Nhiét ¢o ndng - 219,6°C -101,0°C -7,3°C 113,6°C
chay
Nhiét d6 soi - 188,1°C - 43,1°C 59,2°C 185,5°C
Codng thirc phéan F2 Cl; Brz2 I2
to
Lién két trong phan tur cac halogen 12 lién két cong hoa tri khdng cuc
Trang thai vat Iy | Khi,mau luc Khi, mau vang luc | Long, mau do nau | Ran, den tim
nhat 12(r)=> 1(khi tim)
Hoé tinh caa La chit oxihoa manh X; + 2e — 2X-
cac Halogen Tinh oxihod giam dan tir F dén | (F2> Cl, > Brz > 1)

I1. Mét s6 nhan xét
1. Cac halogen c6 do am dién 16n, béan kinh nguyén tir twong ddi nho, cdu hinh electron 1a ns?np® — dé
nhan thém 1 electron dé dat cau hinh bén viing caa khi hiém — tinh oxi h6a manh vai sé oxi héa la -
1, cac halogen 1a phi kim dién hinh, tinh oxi hoa giam tir flo téi iot.
2. Lién két trong cac don chét halogen Ia lién két cong héa tri khdng phan cuc. Trang théi ton tai ctia phan
tr la Xo.

3. Céc halogen khong tac dung truc tiép voi oxi va nito.
4. Trong moi hop chat thi:
e Floludn thé hiénsd oxihoda ................... (tinh .......ocooeeiin, )
e Clo, brom, iot:
> Thé hién s& oxi héa duong (.......ccoeeeeeeeieieeeieeeainn.., ) trong hop chat
VOL o
> Théhiénséoxihéadm(.............. ) trong hop Chat Voi ....................

B. CLO
I. Tinh chat vat li
e L& chat khi, mau vang luc, mui xéc.
e Nang hon khong khi.
e Tan vua phai trong nudc, tao dung dich clo.
e Khiclo rat doc.
I1. Tinh chit héa hoc
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1. Tinh oxi héa manh
Clo la chat oxi hoa rat manh, n6 cé thé tac dung véi hau hét cac kim loai, mot sé phi kim va mot vai chat
khtr (cac chat cd s6 oxi hda thap, chua dat trang thai oxi hda cao nhat), hau hét déu day Ién trang thai oxi
hoa cao nhét tuong tng cua nguyén té do.

a. Téc dung véi kim loai (trir Ag ¢ diéu kién thuong, Au, Pt)

|M + Cl; —€ > MCl, (muéi clorua); (n: héa tri cao nhét cua kim loai)

0
Na + C|2 t4c) ............................................
0 0 {9c
CU 4 om0 tiiiiiiiiiiiiieeenssstecsseennssssccssannnes
0 0 {%c
T S (5

b. Téac dung véi phi kim
e Khi clo khdng tac dung véi khi oxi va nito.
e V6i hidro: khi clo tac dung cham véi hidro trong bong t6i va ¢ nhiét 6 thuong, néu ho nong
hoic chiéu sang manh phan ng s& xay ra nhanh, néu tron theo ti 1¢ 1:1 s& c6 hién tuong né.

0 0 o e s .
H, + Cl, 1Sl o o eeeeen (hidro clorua)

e Vi photpho:
0 0

P 4+ Cli —C s iiiieeeeeeeennn, (thiéu clo)
0 0 0
P + Clo — v, (du clo)

e Vi bromvaiot

0 0
Br, + Clo + H,0— e
0 0
I, + Cla + H,O0— e
c. Téc dung véi mudi caa cac halogen khac
-1 0
NaBr + Cl2 —— ciiiiiiiiiiiiinenens
-1 0
Nal + Cl2 —— i

Néu cho khi clo tc dung véi hdn hop dung dich chia hai mudi bromua va iotua, thi ban dau khi clo
wu tién phan tng véi iotua, sau d6 néu iotua hét va khi clo du thi méi phan tng tiép véi bromua.
d. Téc dung véi cac chit khir khac

e Véihop chat st I

Foeéllz + Colz e S
e Vi dung dich SO:

gAOz + 8'2 + H,O0 — > i
e V¢i khi HaS

Hzéz + Colz e S
e Vi dung dich H2S

HZ_S2 + Colz + H,O — i

e. Két luan veé tinh oxi hoa cuia clo

GV: V6 My Dung Luu hanh néi bé Trang 2



Ly thuyét Héa hoc 10

e Clo la chit oxi héa rat manh, c6 thé oxi héa hau hét cac chat khir (kim loai, mot s6 phi kim,
cac hop chat chtra nguyén t6 & trang thai oxi hda thap) I&n trang thai oxi hoa cao nhét.
e Trong céc phan ung vai kim loai, mot sb phi kim, cac hop chét chira nguyén té & trang thai oxi
hoa thap, sb oxi hda cua clo giam tir 0 xudng -1 — tinh oxi héa.
2. Tinh tw oxi héa khir
a. Tac dung veéi H20
O nhiét do thuong, mot phan clo tac dung cham véi nudc tao thanh axit hipocloro va axit clohidric
theo phan urng thuan nghich
0
Clo 4+ Hy0 8 oo enans
Hon hop sau phan ang con goi 1a nude clo, ¢ mau vang.
Axit hipocloro ¢6 tinh oxi héa rat manh, né pha hay cac chat mau, vi vay clo am, nuéc clo c6 tac
dung tiy mau — c6 thé nhan ra dugc khi clo bang quy tim am, khi d6 khi clo s& lam quy tim am
mat mau.
b. Téc dung véi dung dich kiém
e O nhiét d6 thuong tao mudi hipoclorit (C1O")

0
Cla  + NaOH — . iiiiiiiiiiiiiiiiieiieiniiniietnecnssassacnees
N 7
——
nudéc Javel (Gia-ven)
0
Cla 4+ Ca(OH), — > iiiiiiiiiiiiiiiiiiiiiiiiiiiienenenenes
Khi tac dung véi voi sira hoic voi ti & 30°C hoic Ca(OH)2 khan
0 0
Clo + Ca(OH), —C s it eeae e eeaens
e O nhiét d6 cao, dun néng tao mudi clorat (ClO3")
0 0
Clo  + NaOH —2 s et eere e e aaens
0 0
Clo 4+ KOH 2 et ereeennneees

3. Kétluan

Clo 1a mot phi kim rat hoat dong vé mit hoa hoc, thé hién tinh

e Oxi h6a mgnh khi tac dung véi kim loai, mot sé phi kim, cac hop chét chira nguyén té & trang
thai oxi héa thap.
e Tuwoxi hda khe (vira 1a chdt khae, vira 1a chdt oxi hoa) khi tac dung véi dung dich kiém, H20.
I11. Piéu ché

a. Trong phong thi nghiém
Nguyén tic: dung dung dich HCI dic, tac dung voi mot sé chét oxi héa manh nhu MnO2, KMnOy,
K2Cr207, KCIOs, ...

MnO; + HCI T ietieteieciaiieiiati ittt teeeiateneenanes
KMnOs + HCI T
KCIO:  + HCI > ietreeeeereree et ts e esesensansanes
K2Cr07  + HCI T T TN

b. Trong cong nghiép ,
bién phéan dung dich muoi clorua (NaCl d6i khi KCI) c6 vach ngén

NaCl + HoQO — 0 o0 O 100 eeteeeereereesesensensenesensensensenses

KCI + HoO — O O 0 eeteeeeeeereeseaseasensenaseesensensnnses
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C. HQOP CHAT CUA CLO
|. Hidro clorua va axit clohidric
1. Tinh chat vat Ii
a. Hidroclorua
e Hidroclorua chét khi, mui xéc, rat doc, nang hon khong khi.
e Tan nhiéu trong nuéc, tao dung dich axit clohidric.
b. Axit clohidric
¢ Axit clohidric dac 1a chat long, sanh, khdng mau.
e Béc khoi manh trong khong khi am.
2. Tinh chat hoa hoc
a. Tinh axit manh
e Lam quy tim hoa do.
e Tac dung véi bazo

e Té&c dung vai oxit bazo

e Téc dung v&i mudi (Piéu kién: sau phan ¢ng axit yéu hon axit ban dau, c6 chat bay hoi, ...)

e Té&c dung vadi kim loai (dung trude H trong ddy hoat dong hda hoc)

b. Tinh khir ’ ’ ’
So6 oxi hoa cua clo trong hop chat HCI la -1, 14 so oxi hoa thap nhat cua clo — trong cac phan tng
vai cac chat oxi hda manh, c6 khuynh hudng ting s6 oxi hda — tinh khar

-1 +4

HCl + MnO, — ittt
-1 +7

HCl + KMNO, —iiiiiiiiiiiiiiiiiiiiiiiiiiieieieiicacaaeaes
-1 +6

HCl  + K,CrlO, — i,
-1 +5

[ O I e O O

. Két luan Hidro clorua —™2° 5 dung dich axit clohidric

e Tinh axit manh.
e Tinh kht khi tac dung véi céc chat oxi hoa manh.
3. Piéu ché
a. Trong phong thi nghiém

NaCl + H2S0utic —57C 5 ooieieeeeeeereeeesreeessseeessseeessnees
NaCl + H2S0udic —220C 5 o eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseaneens
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b. Trong cong nghiép

H. + Cl, —£¢ 2HCI
4. Muéi clorua
a. Tinh tan

e Hau hét cac mubi clorua déu tan.
e Khdng tan: cac mudi AgCl (| trang, hoa den ngoai anh sang), PbClz (| tring, tan nhiéu trong
nuéc nong), CuCl (| trang), Hg2Cl (| trang)
b. Nhan biét ion clorua
Thubc thir ciia dung dich chira HCI hozc mudi clorua 13 AgNOs. Hién tuong: 6 két tua trang xuét
hién.

I1. Hop chét c6 oxi ciia clo
1. Céac oxit va axit c6 oxi cua clo
a. Cac oxit chira oxi cua clo

Cl20 Diclo oxit
Cl,03 Diclo trioxit
Cl.0s Diclo pentaoxit
Cl,07 Diclo heptaoxit

b. Céac axit chira oxi cia clo

Tinh axit ting, d6 bén ting

»
»

HCIO HCIO, HCIO3 HCIO,
Tinh oxi h6a manh Tinh axit rat manh
Axit hipocloro Axit cloro Axit cloric Axit pecloric

<
<«

Chiéu tang tinh oxi hoa
2. Nuwéc Javel (Gia-ven), clorua voi, mudi clorat
a. Nwoc Javel
e Diéu ché:
O nhiét do thuong:

0
Cla 4+ NAOH > iiiiiiiiiiiitteeeiiinnnseececessnnnsssecees
—

nudéc Javel (Gia-ven)
e Tinh chat:
> Lamudi caa axit rat yéu, nén dé dang bi cac axit manh day ra khoi dung dich mudi (ké ca
axit cacbonic)
NACIO + CO2+ H2O — eieiiniiieiinrineenerenrenecensescensenscnsansansens

> CO6 tinh oxi héa manh, tng dung dung dé tdy mau, tay ué.
b. Clorua véi
e Diéu ché: \
Khi tac dung véi voi sita hoic voi t6i & 30°C (huyén phu dic cia Ca(OH)2)
0 0
Clo + Ca(0H), —C s et ee e

e Tinh chit:

> Tinh axit yéu: twong tu natri hipoclorit
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CaOCI2 + CO2 4 H20 — crviiiiiiieiiiereerenereeeenseesnscesesssessnnascnnnns
» Tinh oxi h6a manh

CaOCl2 + HCl gic = veveevenerenrenecenrensesasensenssenesensensenasansanes
c. Muéi clorat
Quan trong nhat 14 kali clorat KClO3
e Piéu ché:
Khi cho Cl; tc dung véi dung dich KOH dun ndng, ta s& thu dwoc hdn hop san pham gém

0 0
Clo + KOH 2 s et eeae e eeae e ean s

e Tinh chit:
» Tinh oxi héa manh
2KCIO3 +2S + C — 2KC1 +2S0;2 + CO2

P+ KCIO3 — s oo,

» Phan @wng phan hay
KCIO3 — S5 oo

KCIO3 — M0 e,
D. TOM TAT TiINH CHAT CUA HALOGEN
I. Pon chat

Tinh chét F2 | Clz | Br; I2

Tinh oxi Tinh oxi h6a manh, giam déan

hoa

Phan tng
Vai Ha

Phan ung
véi - kim
loai

Phan ung
vai H20

Phan tng
v6i  dung
dich kiem

Tinh khit | Khong thé hién tinh
khtr

Phan ung
véi dung
dich
NaOH

Phan 1ng
véi  céac
halogen
khéac
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Piéu ché

I1. Hop chét
Tinh chat HF HCI | HBr HI
Tinh axit Tinh axit ting dan, HF |4 axit yéu
HF + Si0; —
HF + NaOH —
Tinh khir Tinh khir tiing din

Piéu ché
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