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1. Gigi thiéu vé ion Halogenua (X-) va Tinh kht
a. lon Halogenua la gi?

Halogen (F, Cl, Br, I) la nhitng nguyén t6 phi kim di€n hinh, cé 7 electron & 16p
ngoai cung. Trong cac phan &ng hda hoc, nguyén td halogen cé xu hudng nhan

thém 1 electron dé€ dat dugc cau hinh electron bén viing cla khi hiém gan nhat.
Cong thuc tao thanh ion:X + 1le —» X-

Khi nhan 1 electron, nguyén t& halogen (X) tré thanh ion am mang dién tich 1-,
goi la ion halogenua (X-). Vi du: F~ (ion florua), Cl- (ion clorua), Br~ (ion

bromua), I~ (ion iotua).
b. Tinh khu cta ion Halogenua

Tinh khtr 1a khd nang nhuong electron ciia moét chat. lon halogenua (X-) cé kha
nang nhuong di electron.ma ndé da nhan dé tré lai thanh nguyén t& hodac phéan

tir halogen (X2).
Qua trinh thé hién tinh khu:2X- - X2 + 2e

Kha nang nhudng electron nay manh hay yéu phu thudc vao dd bén cua I6p vé

electron cla ion. lon nao cang dé nhuong electron thi tinh kh{r cang manh.
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2. Quy luat bién doi tinh khir ciia cac ion Halogenua

a. Quy luat chung
Trong nhom VIIA, di tu trén xuong dudi (t F dén 1), tinh kh( clda céac ion
halogenua tang dan.
Th tu tinh kha:F- ClI- Br- |-
e F- (ion florua): Cé tinh kh(t yéu nhat, gan nhu khéng thé hién tinh khir
trong cdc phan ing héa hoc thong thudng.

e ClI- (ion clorua): Cé tinh kh(r yéu, chi bi oxi hda béi cac chat oxi hda rat

manh.
e Br- (ion bromua): C6 tinh kh(r manh hon Cl-, c6 thé bi oxi hda béi cac chat
oxi héa manh.

e I- (ion iotua): C6 tinh kh&r manh nhat trong day, c6 thé bj oxi hda béi nhiéu

chat oxi hda, ké ca nhitng chat ¢é tinh oxi hdéa trung binh.

b. Gidi thich quy luat

Quy luat nay dugc gidi thich dua trén hai yéu té chinh la ban kinh ion va d6 am

dién clda nguyén to halogen tuong Gng.

1. Ban kinh ion: Di tU F- dén |-, ban kinh ion tang dan. Khi ban kinh ion cang
I6n, khodng cach tir hat nhan dén electron I6p ngoai cung cang xa. Luc hut
cla hat nhan Ién electron nay cang yéu, do do ion cang dé nhuong electron,

tuc la tinh kh&* cang manh.
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2. DO am dién: Di tU F dén |, do am dién gidm dan. Flo c6 d6 am dién I6n nhat,
nén ion F- gilr electron rat chat va rat kho bi oxi hda. lot c6 do am dién nho

hon, nén ion 1= gilt electron kém bén haon va dé nhuong electron hon.

lon Halogenua  Ban kinh ion (pm) Do am dién (Pauling) Tinh khu

F- 133 3.98 Rat yéu
Cl- 181 3.16 Yéu
Br- 196 2.96 Trung binh
I~ 220 2.66 Manh

3. Phan ing héa hoc chitng minh tinh khu

Cach tot nhat dé so sanh tinh khir clia cac ion halogenua la cho ching tac dung

v3i cung mot chat oxi hdéa manh, dién hinh la H2S04 dac, néng.

a. lon Florua (F-)

lon F~ cé tinh khir rat yéu. Ngay ca khi tac dung véi H2S04 dac, néng, phan Ung
cling chi ding lai & phan tng trao doi, khong phai phadn (ng oxi hda-kht.

e Cong thuc:CaFz(ran) + H2S0.(dac) » CaS0s + 2HF(khi)

e Giai thich: Phan (ng nay dung dé diéu ché hidro florua (HF) trong céng

nghiép. S6 oxi hda cta F~ (-1) khéng thay d6i, chiing té F- khéng bi oxi hda.
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b. lon Clorua (Cl-)

lon Cl- ¢6 tinh khir yéu. Tuong tu F-, Cl- khong bi H2S04 dac oxi hda. Tuy nhién,

Cl- cé thé bi oxi hda badi cac chat oxi hda manh han nhu MnO2z, KMnOa.

e Phan ttng véi H2S04 dac:
Cong thuc:NaCl(ran) + H2S0a(dac) --(t°250°C)--> NaHSO: + HCI(khi)
Giai thich: Day la phan (ng trao déi dé€ diéu ché khi hidro clorua (HCI) trong
phong thi nghiém. S6 oxi hda cla Cl- (-1) khoéng thay déi. Diéu nay ching to

tinh khr cia Cl- rat yéu, yéu hon Br- va I-.

e Phan ung vé6i MnO:2 (Mangan dioxit):
Cong thuc:MnO: + 4HCIl(dac) --(t°)--> MnClz + Clz + 2H:20
Giai thich: Trong phan Ung nay, Cl- da bi oxi héa thanh Clz. S6 oxi héa cua
clo tang tur -1 1én 0.

Qua trinh oxi hdéa: 2Cl- -» Clz + 2e

e Phan iing véi KMnOa (Kali pemanganat):
Cong thuc:2KMnO2 + 16HCI(dac) —» 2KCIl + 2MnCl: + 5Clz + 8H20
Giai thich: KMnOa la chat oxi héa rat manh, dé dang oxi héa Cl- trong HCI

dac thanh khi Cla.

c. lon Bromua (Br-)

lon"Br=_c6 tinh kh&* manh hon Cl-. N6 c6 thé kh&t dugc H2SOs dac xudng S+4

(trong SO2).
e Phan tng véi H2S04 dac:

Cong thuc:2NaBr(ran) + 2H2S0a4(dac) --(t°)--> Na2S04 + Brz + SOz +
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2H:20

Gidi thich: lon Br- da nhuong electron dé khir S*6 trong H2504 thanh S+4
trong SO..

Qua trinh oxi hdéa: 2Br- - Brz2 + 2e

Qua trinh khu: S*¢ + 2e —» S+4

e Phan irng véi nudéc Clo:
Cong thuc:Clz + 2NaBr -» 2NacCl + Br:
Giai thich: Vi clo cé tinh oxi héa manh hon brom nén Clz c6 thé oxi héa ion
Br— thanh Brz. Phan (ng nay ching minh tinh kh& cda Br= manh hon Cl- (hay

tinh oxi hdéa cua Cl2 manh hon Brz).

d. lon lotua (1)

lon |- c6 tinh kh&t manh nhat. N6 cé thé khr H2SO4 dac xudng cac muc oxi hda

thap hon cta luu huynh nhu S° (luu huynh) hoac S—2 (trong H2S).

e Phan iring véi H2S04 dac:
Cong thuc:8Nal(ran) + 5H2S04(dac) » 4Naz2S04 + 412 + H2S + 4H20
Giali thich: lon 1= cé tinh khtr rat manh, da khir S+¢ trong H2S04 xu6ng muc
thap nhat la S2 trong H2S.
Qua trinh oxi hda: 21~ = 12 + 2e
Qua trinh khur: S+¢ + 8e —» S-2

e Phan ang véi mudi Sat(lll):
Cong thuc:2FeCls + 2Kl - 2FeClz + 2KCI + 12
Giai thich: lon |- cé tinh khr d0 manh dé kh(r ion Fe3* (mau vang nau) thanh
ion Fe2* (khéng mau trong dung dich loang), trong khi Cl- va Br- khong thé.
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Hién tuong quan sat dugc la dung dich chuyén tir mau vang nau sang khéng

mau va xuat hién két tla den tim cuda Iz (néu dung ho tinh bt sé hdéa xanh).

4. Bang tong két va so sanh

Bang sau tém tat phan (ng clda cdc mudi halogenua dang ran véGi axit H2S0a

dac, néng, cho thay ro su khéac biét vé tinh khr.

lon Phuong trinh phan ing véi San pham khu Két ludn vé
Halogenua H2S0. dac cua S+¢ tinh khu
NaX(r) + H250a(d) - Khéng cé (phan
F-, ClI- Rat yéu / Yéu
NaHSO4 + HX(k) ing trao doi)
2NaBr(r) + 2H2S04(d) - Trung binh
Br- SO2 (5*4)
Na2S04 + Br2 + SOz + 2H20 (manh hon Cl-)

8Nal(r) + 5H2S04(d) —»
|- 4Na2S04 + 412 + H2S + H2S (572) Manh nhat

4H20

5. Két luan

Tinh kh{r ctia cac ion halogenua la mét tinh chat hdéa hoc quan trong, bién doi
mot cach cé quy luat trong nhém VIIA. Quy luat nay dugc thé hién ré qua cac
phan ng hoda hoc véi nhitng chat oxi héa cé6 dd0 manh khac nhau. Nam ving
ki€n thirc nay gilp hoc sinh giai thich dugc nhiéu hién tugng hda hoc va giai cac
bai tap lién quan dén halogen mot cach hiéu qua.
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e Quy luat chinh: Tinh kh(r tang dan theo chiéu F- Cl- Br- |-,

e Nguyén nhan: Do su tang dan cla ban kinh ion va gidm dan doé am dién tu
F dén I.

e Bang ching thuc nghiém: Phan (ng vGi H.S04 dac va kha nang cla

halogen manh hon day halogen yéu hon ra khéi muéi.
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