CHUYEN DPE 7: NGUYEN TO NHOM VIIA - HALOGEN

Phan I: HE THONG LY THUYET CO BAN VA NANG CAO
I. NHOM HALOGEN TRONG BANG TUAN HOAN CAC NGUYEN TO

Nhém VA trong bang tudn hoan gdm: Fluorine (F: 6 s6 9, chu ki 2), chlorine (Cl: 6 s6 17, chu ki 3),

bromine (Br: 6 s6 35, chu ki 4), iodine (I: 6 s6 53, chu ki 5), astatine (At: 6 s6 85, chu ki 6), tenessine
(Ts: 656 117, chu ki 7).
At va Ts khong gip trong tu nhién, n6 1a nguyén t6 phong xa.
Nhu vay, nhém halogen duoc nghién ctru & day bao gdm fluorine, chlorine, bromine va iodine
II. CAU HINH ELECTRON VA CAU TAO PHAN TU CUA CAC NGUYEN TO TRONG NHOM
HALOGEN

Céu hinh electron 16p ngoai cing cua cic ' 1 l 1 I' T

5 /
nguyén tu cac halogen la ns’np (N 1aso the ” np®
tu cua lop ngoai cung).

[

- Tur fluorine dén iodine, s6 16p electron ting dan va electron 16p ngoai cuing cang xa hat nhan hon.
- O trang thai co ban, cac nguyén tir halogen déu c6 mot electron doc than.

- Lép electron ngodi cung cua nguyén tir fluorine 1a 16p thir hai nén khong c6 phan 16p d. Nguyén tir

chlorine, bromine va iodine ¢6 phan 16p d con trong, khi dugc kich thich L 2 hodc 3 electron co thé

chuyén dén nhiing obitan con tréng :

Electron lop ngoai cung ¢ trang thai kich thich
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Nhu véy, & trang thai kich thich, nguyén tir chlorine, bromine hodc iodine c6 thé c6 3, S hoic 7 electron
doc than. Piéu nay giai thich kha ning ton tai cac trang thai oxygen hoa cta chlorine, bromine, iodine.



Pon chat halogen khong phai 13 nhirg nguyén tir riéng r& ma 13 nhirng phan tir: Hai nguyén tir halogen X

két hop v&i nhau bang lién két cong hod tri tao thanh phan tir X,

X ‘X —— XK — X—X
Céong thirc electron  Céng thirc cdu tao

X, khong 16n (tir 151 dén 243 kd/mol) nén cac phan tir halogen

Ning lugng lién két X — X cua phan tir
twong ddi d& tach thanh hai nguyén tir.

I11. KHAI QUAT VE TiNH CHAT CUA CAC HALOGEN

1. Tinh chit vat li

- O diéu kién thuong: Fluorine 1a chét khi, mau luc nhat; chlorine 1a chat khi, mau vang luc; bromine la
chat

l6ng, mau nau do; iodine la chét rin, mau den tim.

- Fluorine khong tan trong nudc vi né phan huy nudc rat manh. Céc halogen khac tan twong dbi it trong
nudc va tan nhidu trong mot sé dung méi hitu co.

2. Tinh chit ho4 hoc

- Nhém halogen vé6i 7 electron & 16p ngoai cing va d6 am dién 16n, nguyén tir halogen X dé dang
1ay mot electron tao ra X ¢6 cau hinh khi tro bén viing.
X%+ le—X?
nsnp® — ns’np®
- Halogen 1a nhiing phi kim dién hinh, chtng 14 nhitng chét oxi hod manh. Kha ning oxi ho4 giam dan tir
fluorine dén iodine.

- Trong céac hop chét, fluorine ludn c¢6 sé oxi hoda — 1, cac halogen khac ngoai s6 oxygen hoa — 1 con co

cac sd oxi hoa 1L +3, +5, +7,

- O dang don chat, cac halogen ton tai dudi dang phén tir X5 N6 vira thé hién tinh oxi hoa vira thé hién
tinh khur.
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1. '['inlh oxi hoa "“*”z.Ti'nh khur
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3. Tinh tur oxi hoa khir
2.1. Tinh oxi héa manh

X,+ 2.1e — 2X°

a) Tic dung véi kim logi —> mubi halide
2M +nX, — 2MX_

(N 14 héa tri cao nhat ctia kim loai M)

-F : Oxi héa dugce tit ca cac kim loai.

Ca + F, — CaF, (Calcium fluoride)

- €. Oxihoa duoc hau hét cac kim loai, phan tmg can dun nong.



2Fe + 3Cl,—— 2FeCl, (fron (”') chloride)

Cu + Cl,—— CuCl, (Copper (”) chloride)

- B Oxi hoa duogc nhiéu kim loai, phan mg can dun nong.

2Fe + 3Br,——> 2FeBr, (Iron (”I) bromide)

P : Oxi hoa dugc nhiéu kim loai, phan g chi xay ra khi dun ndong hoac khi c6 mat cua chat xuc tac.

H,0 . . L
2AT + 31, ——=2All; (Ajuminium iodide)
b) Tac dung voi phi kim

Céc halogen tac dung duoc v6i hau hét cac phi kim trir N,, O

2P+3Cl, —~—2PCl

»» C (kim cuong).
3 (Phosphorus trichloride)

2P+5Cl, — > 2PCl s (Phosphorus pentachloride)

2S+Cl,—5S.Cl,

S+3F, - SF,

¢) Tac dung véi hydrogen — khi hydrogen halide.

X,+ H,— 2HX

Kha ning phan tng giam dan tir Findl

- P2 Phan g ngay trong bong tdi, & t0 = —25200, gy n6 manh.

2

F,+H, —2%¢ ;oHF

Cl

- ~'2: Phan ung can chiéu sang, nd manh.
Cl, +H,—=>2HCI

_ B, : Can nhiét dd cao.

Br, +H, —C 5 2HBr

- 1y: cin nhiét dJ cao, phan ing khong hoan.

| +H. = oy
2+ 2<—

Cha y: Khi HX tan trong nuéc tao ra dung dich acid HX | déu 1a cac dung dich acid manh (trir HF).
d) Tac dung véi hop chit c6 tinh khir

F,+H,S—2HF+S
F,+H,0—->HF+0,
Cl,+H,S—2HCI+S
3FeCl, +3Cl, —» 2FeCl,

Cl, +2NaBr — 2NaCl +Br,



Cl, +2Nal — 2NaCl +1,

Br, +H, — 2HBr

|, +H,S—2HI+S

|, +Na,SO, +H,0 — Na,SO, + 2HI

chay:

- Halogen c6 tinh oxi ha manh hon day duoc halogen cd tinh oxi héa yéu hon ra khéi dung dich muébi (trir

Fz ).
Thi du:

Cl,+ 2NaBr — 2NaCl + Br,

Néu NaBr hét, Cl, con: 5Cl, +Br, +6H,0 — 2HBrO, +10HCI
Vi Fp: o tH,0—>2HF+0, T

- Nude chlorine, bromine ¢6 tinh oxi hoa rat manh

3Cl, +S+4H,0 — 6HCl +H,SO,
Cl, + S0, +2H,0 — 2HCl +H,SO,

4Cl, +H,S+4H,0 - 8HCI +H,S0,

Br, +S0, +2H,0 - 2HBr+H,3S0, (phan tmg nhan biét khi Soz).
Br, +H,S—2HBr+S

2.2. Tinh khiwr

Theo déy: F,=Cl, =B, —1, tinh khr tang dan.

_ CIZZthIdLI’(_)’C F, . C|2+F2—)2C|F

2.

_ BY,. Kt duge Clz: 5Cl, +6H,0+Br, - 10HCI + 2HBIO,

- lz:thrdugc Clz, Brz.
5Cl, +6H,0+1, —10HCI +2HIO,

5Br, +6H,0+1, - 10HCI +2HIO,
2.3. Tinh tw oxi hoa - khir.

- Cl;. Phan éng khong hoan toan & nhiét d thuong

Cl, +H,0== HCI +HCIO (hynochiorous acid)

- Br, : Phan ung ¢ nhiét do thuong, chdm hon chlorine.

Br, + H,O0&== HBr+HBrO (ynobromorous acid)

- 12 Hau nhu khong tan trong nudc nhung tan trong dung dich iodide kim loai kiém:



KI+1, —>KI,
b) Vi dung dich base
Cl, +2NaOH — NaCl + NaClO+H,O

No&oa Gia -ven

3Cl, +6NaOH —2¢ 5 5NaCl + NaClO, +3H,0
Cl, + Ca(OH), —*¢ 5 CaOCl, +H,0
3Br, + 6NaOH — 5NaBr + NaBrO, + 3H,0

31, +6NaOH —» 5Nal + NalO, +3H,0

ChU ¥: Nuée Javel, CaOCl, déu 1a chit oxi héa manh, tac nhan oxi héa 1a CI™. Chiing c6 tinh ty mau va
sat trung.

IV. PIEU CHE

1. Didu ché P2

Vi F2 ¢ tinh oxi hoa manh nhat, nén mudn chuyén F thanh F, phai dién phan hén hop KF + HF

(khong c6 mat H,0 ).

fiea phaa

QHF —fictphad | F

2. Pidu ché Cl,

NaCl + H,SO

a) Trong phong thi nghiém: Cho acid HCl dic (hay hon hop 4 dac), tac dung voi

MnO,, KMnO,, K,Cr,0,, PbO,, KCIO,, CaOCl,, NaClO

cac chat oxi héa manh nhu 27

MnO, +4HCl—“—MnCl, +Cl, T +2H,0

MnO, +4NaCl + 4H,S0, —~—>MnCl, + 4NaHSO, +Cl,, T +2H,0
2KMnO, +16HCl—“—2MnCl, +5Cl, T +2KCl +8H,0

K ,Cr,0, +14HCl —“— 2K Cl +2CrCl, +3Cl, T +7H,0

CaOCl, + 2HCl ——CaCl, +H,0+Cl, T
2NaClO+2HCl——2NaCl +Cl, T +H,0

b) Trong céng nghiép: Pién phan dung dich NaCl | ¢6 mang ngan.
2NaCl +2H,0 e s, oNgOH +H, T+Cl, T

magg ngaé

Néu khong c6 mang ngan thi khi chlorine thoét ra s& phan tmg vdi NaOH tao ra nudc Javel.

Cl, +2NaOH — NaCl + NaClO+H,0

3. Didu ché Br2l,

a) Trong phong thi nghigm: Dung chat oxi ha manh nhu MnO, oxi hoa ion I”, Br trong moi

H,SO,.

truong acid



