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I Separation and Identification Of Group 1 Cations |
I (Ag*, Hg:"?, Pb*?) ]

l The purpose of this experiment was to separate and identify group one cations through ]
l, qualitative analysis. ]

e
mr.

. )
EX"a

13 I

%
‘O% '
3 o

I i Qualitative research ! |

- Introduction !
. Quialitative analysis is a branch of analytical chemistry that identifies particular ‘
I substances in a given sample of material. In the analysis of inorganic substances, this |

branch involves the analysis of both metallic constituents as cations and nonmetallic |

constituents as anions. d

Precipitation is the formation of a solid in a solution during the chemical reaction . i

when the chemical reaction occurs the solid formed is called the precipitate. s

Separations these are procedure that separate groups of ions from other groups or I

u
u

u

u

u

Precipitate is an insoluble solid that separate from the solution . s
u

u

individual ions in a mixture of ions.
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u
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Group | Analysis

+ b2+ +

Precipitating reagent : dilute HC

Solution Supernate

Suspension Precipitate




I Chemistry of the Precipitation of the Group | Cations ]
| J
U The precipitating reagent of Group 1 is a dilute solution of hydrochloric acid, and the ions H
5 precipitated are those of silver, Ag*, mercury (I) , Hg2?*, and lead (1), Pb?*. The net ionic a
W’ equations are: H
I ]
Agt + CI == AgCl(s) (AgClis white, turning purple in light)
Hg + 2CI === HgCl(s) (Hg,Cl is white)
EEZ ]
| Pb* + 2C1 ==  PbCl(s) (PbCly 15 white) ]
H |
H |
I I
I A slight excess of chloride ion is used to reduce the solubility of the precipitates in |
[ . . . . ]
m accordance with the common ion effect. Even so the solubility of lead chloride is ¢
s sufficiently high for an appreciable concentration of lead ion to remain in solution. s
H A large excess of chloride ion should be avoided in order to prevent the formation of H
| : : e . J
i soluble chloro complex ions which will dissolve the precipitates: I
I ]
| |
H AgCl + CIT @ =—= AgCly 1
Il |
i P
. PbClL, + CIT =—= PbCls” :
i P
\ _ \
. Hg.Cl, + 2C1 iy HgCL>- + Hg i



H Chemistry of the Separation and Identification of the Group | Cations H

i The lead chloride may be extracted from the other two chlorides which may also be I
in the precipitate with hot water since its solubility increases with an increase in
l temperature much more markedly than do the solubility of silver chloride and ]

| mercury (I) chloride. ]

1‘3? PbCL + HO === Pb*(aq) + 2CI ]

I The presence of lead ion is confirmed by adding an aqueous solution of I
i potassium chromate, K>CrOs, which provides chromate ion to form lead i
i chromate, PbCrQOs4, a birght yellow solid which is less soluble than lead i
A chloride: |

I Pb>* + CrQ === PbCrO, ]

2 The silver chloride and mercury (1) chloride which may be in the precipitate may be
separated from one another by taking advantage of the fact that only silver ion forms |
a soluble complex ion with ammonia. By adding ammonia water to the residue, the I
silver chloride is selectively dissolved due to the formation of the soluble di ammine &

silver (1) ion. |

u
u
u
u
u
u
|
I :
I AgCl+2 NHOH —> [Ag (NHi): | + CI + H,O ]
|
u
u
u
u
u
u
u



H The presence of silver ion is confirmed by acidification of the solution containing H
i the Ag(NHz3)," ion with nitric acid. The nitric acid converts the ammonia of the silver ([

l complex ion equilibrium to ammonium ion: l

[Ag (NHy): | +CI'+H:0 __(H) 5 AgCli;(white) +2NH,OH
I gﬂ
. ]
l The addition of ammonia converts the white mercury (I) chloride in the precipitate ]

I to a mixture of white mercury (11) amidochloride and elemental mercury, black in I

the finely divided condition in which it is formed:

© HgClyy+ INHOH ——>Hgblacky#{HgNHL]Clwhitey+ NH.CI +H0

Tools used in the experiment

i 1- Test tube 3
I ]
i 2- Beaker i
I 1
I 3- Dropper ]

Chemical materials i
1- Pb(NO:s): I
2- AgNO3 ]
3- HgZSO4 )

4- Dil. HC1 ]
5' IQCI'O4 }
6- NH.OH 2



i Procedure
H |
\ \
°% Ag* + HCl——AgCl + H* i
“ Pb*2 + 2HCl——PbCl, + H* 6&0%&‘6 @ H
\ 5 \
i Hg.*? + 2HCl — Hg.Cl, + H* AR i
I ]
i + +2 +2 ¥
| Ag*, Hg2*?, Pb 1
| J
H H
U% S’U
| After adding hot H20 °
| [
AgCl , Hg:Cl , PbCl,
5 After adding NHs 5
K:CrO: -
H |
H |
U% S’U
) Hg.Cl>, AgCl PbCl> |
| J
I AgCl + 2NHz—Ag(NH3)Cl 1

/. )
i . After adding HNOs ] i
I / D‘o

. PbCrOs ]
| |
: Yellow ppt. i
i

Ag(NH3)2CI Pl

Black ppt. PbClo+ K2CrOs —y PbCrO4 + 2KCI ..

]

1

Hg2Clo+ 2NH3 — Hg(NH,)CI + Hg + NH4CI }‘

Ag(NH3):Cl + 2HNOs — AgCIH 2NHaNOs -

AgCl White PPt. \‘



