Téng hop Ly thuyét chwong Phan biét mot sé chat vo co
Chuyén dé: Phan biét mot sé chat vo co

Ly thuyét: Nhan biét mot sb cation trong dung dich

I. Nguyén tac nhan biét

DPé nhan biét 1 ion trong dung dich, ngwoi ta thém vao dung dich 1 thubc thtr tao véi ion
d6 1 san pham dac trweng nhuw: chat két ta, hop chat co6 mau, chéat khi, sui bot, ......

I1. Nhan biét cac cation kim loai kiém va NH,"
1. Nhan biét cation Na*

D&t muébi natri rdn hodc cac dung dich mudi bang ngon Itra khéng mau thi ngon Itva
nhudm mau vang twoi.

2. Nhan biét cation K*
D&t muéi kali rén hodc cac dung dich mudi kali, ta dwgc ngon Ira mau tim.

3. Nhan biét ion NH,"

-
NH; + OH- — NH;31 + H0

[1l. Nhan biét cation Ca®*, Ba**

1. Nhan biét cation Ba®": dung dung dich thuéc thtr K,CrO, hodc K,Cr,0-

Ba2* + CrO5~ — BaCrO4!l (mau vang twoi)

Ba2* + Cr,0%~ + H.O — 2BaCrO4! + 2H*

BaCrO, khdéng tan trong dung dich CH;COOH loang, nén trong mdi trwdng axit axetic cé
thé phan biét dwoc Ba®* trong dung dich chira Ca®".

2. Nhan biét cation Ca**

Trong méi trwéng axit yéu (pH = 4 - 5). Dung dich chira ion CrO,* tao két tiia vé&i ion
Ca** khi tan trong dung dich CH;COOH loang.

Chu y: Céc ion Ba®* va Pb** cling phan (rng twong tw, nén can tach chang trwédc khi nhan
biét Ca®* néu trong dung dich cé chung.

IV. Nhan biét cation AP**, Cr**

- Thém ti tir dung dich kiém vé dung dich chira cac ion nay, dau tién tao cac hidroxit
M(OH)skét tta, sau do két tha tan trong thubc thir du:

M3 + 30H — M(OH)|
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M(OH); + OH™ — [M(OH),]

- D& phan biét A** va Cr*" dung thubc thir nhém gém dung dich kiém KOH hodc NaOH
dw cé mét chat oxi héa 1a H,0, dé oxi hda [Cr(OH),]" thanh ion cromat CrO,* c6 mau vang:

2[Cr(OH)s]" + 3H20, + 20H- — 2 Cr0O%~ + 8H,O

V. Nhan biét cac cation Fe?*, Fe**, Cu®*", Mg**

1. Nhan biét cation Fe*': dung dung dich thioxianua SCN", ho&c dung dich kiém NaOH,
KOH hoéc NHs.

Fe’" + nSCN- = [Fe(SCN),]@® (mau d6 mau, véin=1 - 4)

Fe’™ + 30H  — Fe(OH)3! (mau nau do)

2. Nhan biét cation Fe?': duing dung dich kiém (OH" hodc NHs) ho&c dung hén hop dung
dich thubc tim trong mai trwdng axit (Fe** lam méat mau dung dich thubc tim):

Fe2* + 20H- — Fe(OH),! (trang xanh)
4Fe(OH)2 + Oz (khong khi) + 2H2O — 4Fe(OH)s (nau do)

5Fe?” + MnO, + 8H™ — Mn?"+ 5Fe*" + 4H,0

3. Nhan biét cation Cu®": Dung dung dich NHs, dau tién tao két tha Cu(OH), mau xanh luc
sau do két tha tan trong NH; dw tao thanh ion phirc mau xanh lam dém:

Cu?"+ 2NH; + HO — Cu(OH)2! + 2NH;
Cu(OH), + NH3 — [Cu(NH3)4]?" + 20H-

4. Nhan biét cation Mg®*: Dung dung dich kiém KOH ho&c NaOH tao két tia Mg(OH),,
Mg(OH),c6 thé tan trong dung dich muéi amoni (dung dich axit yéu):

Mg2*+ 20H- = Mg(OH), !
Mg(OH), + 2NH; — Mg + 2NH; + H,O

Do d6 ¢6 thé dung dung dich NH,CI dé tach Mg(OH), ra khéi hén hop véi Fe(OH)s,
Fe(OH), va Al(OH);. Mg?* cé thé nhan biét bang dung dich Na,HPO, c6 méat NH; loang:

Mg2~ + HPO; + NH; — MgNH,PO,4
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BANG TONG HQP NHAN BIET CATION

CATION TAO KET TUA VOI HALOGENUA

Cation Cl” Br~ [~
Ag* Két tua trdng, tan | Két tua vang, tan mot | Két tua vang da cam,
trong NH, du phan trong NH, dv | khong tan trong NH,
du
Pb2* K¢t tua trang, tan Ket tua vang, tan K¢t tna da cam, tan
trong nudc nong trong nwdc nong trong nwdc nong
Cu?* K¢t tua trdng K¢t tua trdng Két tua trang

CATION TAO KET TUA CACBONAT, PHOTPHAT, SUNFUA
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Cation C03~ S0%- PO~ §2-
Ba?* | Kéttuatrang. | Kéttuatrang, | Két tua trang,
tan trong axit | khong tan trong | tan trong axit
axit
Ca?* | Két tua tring. Két tua tring,
tan trong axit tan trong axit
Mg?* | Két tua trang, Két tua tring,
tan trong axit tan trong axit
Cu?* | Kéttua xanh Két tua xanh K¢t tua den,
cua Cu(OH), ctia Cu(OH), | khong tan trong
axit
Pb?* | Kéttuatrng, | Kéttuatrang, | Két tua tring, K¢t tua den,
tan trong axit | khong tan trong | tan trong axit, | khong tan trong
axit, tan trong OH™ du axit
kiem du
Fe?* | Kéttua trang, Két tua tring, | Keét tua den, tan
tan trong axit tan trong axit trong axit
Fe3t Két tua do Két tuanau do | Két tna den, tan
nau, co khi trong axit
thoat ra.

Bién soan Binh Tho




Tén ion Thuoc thi Hién twrong
CATION
Na~ Thir mau ngon Itra Véi Na® ngon Itra bién thanh mau vang
NH;~ Dung dich kiem (OH-) | Giai phong NH; mui khai
NH.~+ OH CNH, + H,0
Ba’~ -Dung dich c6 SO,* Tao ! tring: Ba* + SO.> —»BaSO0:
- Dung dich K;CrOy Tao - vang: Ba’™ + CrO4* — BaCrOy «
hay K;Cr:04 Cr,0;* + 2Ba*” + H;O — 2BaCrO, +
2H"
AT, Cri- Dung dich kiem (OH-) | Co + saudo + bitanra
M3+ + 30H- - M(OH);
M(OH); + OH- —»[M(OH)]-
Néu M 1a Al thi | mau tring
Néu M 1a Cr thi L mau xanh
Fe’r Dung dich kiem hoic | Két tia mau nau do
NH; Fe*™ + 30H- — Fe(OH); + mau nau do
Dung dich SCN- Fe*" + 3SCN- — Fe(SCN); mau nau do
Fe** Dung dich kiém hoac | Két tua keo tring khong tan khi dw OH-.

NH;

Khi dira ra ngoai khong khi tao két tia
nau do

Fe> + 20H — Fe(OH); . (trang)
4Fe(OH); + O; + 2H,0 — 4Fe(OH);
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