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The science of the m
material. It consists of two basic divisions:

v Qualitative analysis .
v Quantitative analysis.
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0 Qualitative analysi ishing the
qualitative chemical composition of a substance—that is, the
identification of atoms, ions, and molecules that enter into the
composition of the substance being analyzed.

O The most important characteristics of all methods of qualitative
analysis are specificity and sensitivity. Specificity characterizes
the ability to detect the presence of an unknown element in the
presence of other elements—for example, iron in the presence
of nickel, manganese, chromium, vanadium, or silicon.




» The quantitative a ements or of certain
compounds in the analyzed substance. Along with specificity and
sensitivity, the most important characteristic of every method
of quantitative analysis is accuracy.

» The accuracy of an analysis is expressed in a percentage of
error, which in most cases must not exceed 1-2 percent.

> Sensitivity in quantitative analysis is expressed in percentages
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(ANALY HE SILY IONS)
Ag*, Pb?* and Hg,*"

Cations are typically divided into Groups, where each group shares a common
reagent that can be used for selective precipitation
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Solution containing
unknown metal cations

Add 6 M HC1
1 Precipitate Decantate 1

Group 1 s a
Insoluble chlorides: Recl.:\t?(l::‘lsng
AgCl, PbCl,, HgCls
Add H5S and 0.2 AMf HC1

1 Precipitate Decantate 1

Group 2
Acid-insoluble sulfides: Remaining
CuS, CdS, BixSa, PbS, cations
l*lgs, AS:S}, Sb:S:‘, qu‘.b

| Add (NHy)»S atpH = 8

1 Precipitate Decantate l
Group 3
Base-insoluble sulfides and hydroxides: Remaining
AI(OH);, Fe(OH);, Cr(OH),, ZnS, NS, cations
MnS, CoS

Add (NH )O-HPO4, and NH,
1 Precipitate Decantate

Group 4

Group S5
Insoluble phosphates: Alkali metal ions

Caz(PO4)2, Sr3(PO4)2. Bax(POy)>. ; +
S MeNH, PO, and NHy

<




precipitation 0

d Ag* (aq) + CI (aq) — AgCl (s)
d Hg,** (aq) + 2 ClI- (aq) — Hg,Cl, (s)

4 Pb,* (aq) + 2 Cl- (aq) — PbCl, (s)
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At

Lead(II) chloride r two chlorides based
on its increased solubility at higher temperatures. This means that lead(l1)
chloride will dissolve in hot water, leaving the mercury(l) chloride and the

silver chloride in solid form:
PbCl, (s) — Pb?* (aq) + 2 CI- (aq)

The presence of Pb?* in the agueous solution can then be confirmed by the
formation of a yellow precipitate of PbCrO4 upon the addition of agueous
K2CrO4:

Pb?* (aq) + CrO,* (aq) — PbCrO, (s)
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However, mercury(l) chloride reacts with the ammonia yielding what
appears to be a gray solid which is actually a mixture of black Hg (I) and
white HgNH,CI (s). The presence of this gray solid is confirmation of the
presence of Hg,*

Hg,Cl, (s) + 2 NH; (aq) — Hg (1) - HgNH2CI (s) + NH4+ (aq) + CI- (aq)




« The presence of Ag+ can be confirmed by the appearance of a white

precipitate upon adding 6 M HNO, (aq) to the solution. The nitric acid
reacts with the ammonia and thus destroys the complex ion containing the
silver cation. Once in solution again the silver cation precipitates with the
chloride as indicated by the following reactions:

v Ag(NH3)** (aq) + 2 H* (aq) — Ag* (aqg) + 2 NH* (aq)
v Ag* (ag) + CI- (aq) — AgCl (s)
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(a) Precipitation of group 1 cations ~ (b) Confirmation test for silverby ~ (¢) Confirmation test for mercury (d) Confirmation test for lead by
by adding HClfaq): addition of NayCr0,(aq): PbCrO,s) by adding NH;(aq): by adding HCl(aq): AgCls)
AgCl(s) + Hy,Cly(s) + PhCly(s) Ha(l) + Hg(NH,)CI(s)




uUnknown solution
I

dilute HCI
|
| 1
precipitate (separate) solution
AgCl, HgoCly, PbCh {discard)
white
add water and heat
: |
precipitate s solution
AgCl, HgCly Pb**)
white colouriess
NH40H
! 1

precipitate e solution KoCro,

ag*)
colouriless
Hg + HgNH,CI = A
L vellow pred;ﬁtate

HNO
AgCl

white precipitate



Solution Metal

Lead nitrate (I1)
(NO3),

Sliver nitrate (I)
AgNO3

Mercury nitrate (ll)
(Hg(NOy),

L ab safety for {( Lead nitrate (11)Pb(NO,), ) ,( Sliver nitrate
(1) AgNO,) ,(Mercury nitrate(ll) (Hg(NO,), )} , please
describe the lab safety for all salts by samples ?

« DIscussion
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