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LY THUYET VE NHOM HALOGEN
Chwong 5: Nhom Halogen

- Nhom VIIA goi 1a nhom Halogen (phi kim dién hinh) gém 5 nguyén td: oF ; 17Cl ; 35Br ; 531 ; gsAt (nguyén t
phong xa).
- Phan tr dang X5 nhu:
F, khi (mau luc nhat), Cl, khi (mau vang nhat), Br, 10ng (mau nau do), I, tinh thé (mau tim).
- I: 12 phan tir dé bi thing hoa ( chuyén tir ran sang khi )
- Cau hinh e ngoai cung:...... ns?np°. D& nhén thém 1 electron dé dat cAu hinh khi hiém.
X+le—-X
Vd: Viét cdu hinh e ciia
oF :
17Cl :
3sBr :
s3l
- Tinh chét hoa hoc dic trung:
tinh oxi héa manh (dé nhane) : F > Cl> Br>1
tinh khu: > Br > Cl > F
- O trang thai co ban, ¢6 1 e doc than. O trang thai kich thich; C1, Br, I ¢6 thé ¢6 3, 5, 7 e doc than.
— S6 oxh ludn luén ctia F 1a -1 ; s6 oxh ctia C1, Br, 114 -1, 0, +1, +3, +5, +7
- Tinh tan ctia mudi bac

AgF AgCl] AgBr| Agl|

Mubi tan Trang Vang luc Vang dam
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Bail. CLO

- Clo la chét khi, mau vang luc, mui xdc, nang hon khong khi 2,5 lan
- Khi clo tan vira phai trong nuée (& 20°C, 1 lit nude hoa tan 2,5 lit clo). Dung dich clo trong nudc ¢6 mau
vang nhat.

- Clo tan nhiéu trong dung méi hitu co, nhat 1a hexan va cacbon tetraclo

Khi clo rat doc, nd phé hoai niém mac duong ho hap. Can phai can than khi tiép xtc voi khi clo.
1.Tinh chat héa hoc: Tinh oxi hoa va tinh khtr
a. Tac dung véi kim loai: (da sé kim loai va c6 nhiét do dé khoi mao phan tng) tao mudi clorua (c6 hoa tri

cao nhat), phan timg c6 AH <0
Na + Cl, —
Fe +Cl, —

Cu+Cl, —

b. Tac dung véi phi kim (can c6 nhiét do hodc c6 anh séng)
H, +Cl, —
Cl, + 2S5 ->S,Cl,

Piica+ Clo —"—
Pa+Cl, —2
Chu y: Cl, khong tac dung truc tiép véi Oo.
c. Tac dung véi dung dich bazo
-0+t° thuong
Clz> + 2NaOHoangy ——
Cly + 2KOH (oangy ——
Cl, + Ca(OH), —
Cl, + Ca(OH), —— H,0 + CaOCl, Clorua voi

-0 1% cao
Cl2+ NaOH (gz¢) SN

Cl2+ KOH (43c) vy
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d. Tac dung véi mudi

Cl, + NaBr ——
Cl, + FeCl, —
Cl, + FeSO, —
Cl, + Kl —

e. Tac dung véi nudce
- Khi tan vao nudc, 1 phan clo tac dung chdm véi nude theo phan Gng thuan nghich
Cl, +H,O 0O HCI + HCIO
Axit clohidric  Axit hipoclord
- Axit hipocloro ( clo c6 s6 oxi hod +1, kém bén) c6 tinh oxi hoa manh, nén nuée clo c6 tinh diét khuan va tay
mau Ngoai ra, axit hipocloro c6 kha ning pha huy cac chat mau, vi thé clo am c6 tinh tiy mau.
- Khi dé 1au ngoai khong khi thi kha ning tiy mau bi mét
2Cl; + H,O — 2HCI + O,

f.  Tac dung véi mot s6 hop chit cé tinh Khir
Cl, + 2NaBr —
Cl, + Nal —»
Cl, + HBr —»
Clb+ HI -

NHs+ Cl, —%
FeCl, + Cl;, —
H,S + Cl, —-—
Cl, +H);S+H,0-—>
Cl, +SO;+2H,0 —»
SO, lam mat mau nuéc Clo, brom
5Cl; + Br; +6H,0— 2HBrO; +10HCI
Vay: Cl, con tham gia phan Gng v6i vai tro vira 1a chat oxi hoa, vira la chat kh.
2. Pidu ché: Nguyén tic la khir cac hop chét CI tao CI°
a. Trong phong thi nghiém: Cho HCI ddm dic tac dung véi cac chit oxi hoa manh

2KMnO4 + 16HCl —
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MnO, + 4HCI —
KCIOs + 6HCI —
KCIO + 2HCI —
CaOCl; +2HCl —

b. Trong cong nghiép: dung phuong phap dién phan
2NaCl + 2H,0 — H,+2NaOH+Cl;1
2NaCl — 2Na + Cl»1

Ngoai ra con c6 thé tir HCI va O, ¢6 xuc tac 1a CuCl, & 400°C

4HCI + O022€1 2 + 2H,0
2KCI + 2H,0 —deddem_y 2KOH + Cl + H,
CaCl, + 2H,0 —deddem_y 2Ca(OH), + Cl, + H,
2HCI —“— Cl+H;,
2AgCl —=— 2Ag + Cl,

Bai 2. AXIT CLOHIPRIC (HCI)

I. HoéaTinh
Dung dich axit HCI ¢ day du tinh chat hoa hoc ctia mot axit manh.
1. Lam quitim hoa dé
HCI —» H" + CI
2. Tac dung voi oxit bazo, bazo
NaOH + HClI —
Cu(OH), + 2HClI ——
CuO + 2HCI —
Fe, O3 + 6HCI —
FesO, + HClI —
FeO + HClI —
3. TAc dung véi mudi (san pham phai c6 (] hay chat khi )
CaCOg3 + HCl —
AgNO3 + HCl ——
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NaClO + HCl —
FeS + HCl —
FeS, + HCl —
Na,SO3 + HClI —
NaHCO; + HCl —
NaHSO3; + HCl —

4. Tac dung voi kim loai: dimg truée H
K Na Ca Mg Al Zn Fe Ni Sn Pb H Cu Hg Ag Pt Au
Fe + 2HCI —
2Al + 6HCI—
Cu + HCl —
5. Tac dung véi mot s6 chit oxi héa manh: KMnO,4, MnO, ......
4HCI + MnO; ——
2KMnO,4 + 16HCI ——
1. Diéu ché
2NaCly + H2SO4  —reo . NapSO4 + 2HCIT
NaCly + H;SOs .« NaHSO4 + HCIT

thap

H, + Cl,—=_ 2HCIt ( hidro clorua)

111.MUOI CLORUA
Chtra ion am clorua (CI") va cac ion duong kim loai, nhu: NaCl, ZnCl,, CuCl,, AICI3, NH,CI....
NaCl: dung dé an, san xuit Cl,, NaOH, axit HCI
KCI: phan Kali
ZnCl, tay gi khi han, chéng muyc gd.
BaCl,: chét doc
CaCl,: chét chéng am
AICl3: chit xtc tac
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Bai 3: HOP CHAT CHUA OXI CUA CLO

Trong cac hop chit chira oxi cua Clo, Clo ¢6 s6 oxh duong, dugc diéu ché gian tiép.

Cl,0 Clo (1) oxit Cl,07 Clo (V1) oxit
HCIO Axit hipocloro NaClO Natri hipoclorit
HCIO; Axit cloro NaClO, Natri clorit
HCIO3 AXit cloric KCIO3 Kiali clorat
HCIO,4 Axit pecloric KCIO4 Kali peclorat

T4t ca hop chat chira oxi cua clo déu 1a chat oxi hoa manh.

Chiéu tang tinh bén va tinh axit

v

HCIO HCIO, HCIO; HCIO4

&
~

Chiéu ting tinh oxi hoa
1. Nwéc JAVEN
- 1a hén hop cua NaCl, NaClO , H,O
Cl, + NaOHigzng ——
hay Cl, + KOHjpang ——
- Nudc javen con duoc didu ché bang phuong phap dién phan dd khong c6 ngin xbp

2NaCl + 2H,0 —dpd

Cl; + NaOH —
- Nudc javen co tinh sat tring, ty tring....

NaClO —=— NaCl +0O

NaClO + CO;+ H,O0 —— Na,CO3; + HCIO
2. KALI CLORAT
- 1a chat rdn mau trang, ding dé diéu ché oxi trong ptn

KCIO; —tmer,

KCIO; ——

C|2 + KOHdac e
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- hh KCIOs3, luru huynh, bot than tao hh nd manh, lam thudc chay trén dau que diém
6P + 5KCIO; — 3P,05 + 5KCI
3. CLORUAVOI

- la chat oxi hoéa manh

Cl, + Ca(OH); —
Cl, + Ca(OH); —
4. Axit hipocloro: HCIO
- La mot axit yéu, yéu hon ca axit cacnonic. Nhung né c6 tinh oxi héa manh.
CO; + H,O + NaClO —— NaHCO; + HCIO HCIO
—— HCI+O
4HCIO + PbS —— 4HCI + PbSO4
5.Axit cloro: HCIO,
- La mot axit yéu nhung manh hon hipocloro va c¢6 tinh oxi héa manh dwgc diéu ché theo phuong trinh:
Ba(ClO,); + H,SO, -BaS0O, + 2HCIO;
6.Axit Cloric: HCIO;
- La mot axit manh twong tu nhu axit HCl, HNO3 va c0 tinh oxi hoa
- Mudi clorat ¢6 tinh oxy hoa, khong bi thiy phan.
7.Axit pecloric: HCIO,

- Axit pecloric 13 axit manh nhat trong tat ca cac axit. N6 o tinh oxi héa, dé bj nhiét phan

2HCIO, — H->0 + Cl,04

Bai 4: FLO, BROM, IOT

Tinh axit: HF < HCI < HBr < HI
I. FLO (F)
- 1a chét khi mau vang lyc nhat, 14 chit oxi ha manh, tham gia phan g v6i hau hét cac don chat va hop chat
florua véi sb oxi hoa -1. (ké ca vang)
1. Tinh chét héa hoc:
a. Tac dung véi kim loai: tit ca
2Au + 3F, — 2AuFR;

Ca + F —
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2Ag + F, —
b. Tac dung voi H; :
- Xay ratrong bong téi:  H, + F, —— 2HF
- Khi HF tan vao trong nudc tao dd axit HF. dd HF 13 axit yéu, duoc nhén biét bang SiO (in mon thuytinh)

4HF + Si0, —— 2H O + SiF
2 4

ssssss
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