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Qu atritative An alg!.s_ql9ryYP 1 Cations

Obiectives

The obiediyes af tf*s laborata*y are to {olbEr a dassit anastical seheG}e to eparete a*d

ldentifV the isns in a trnown m*ute of Grcup I cations, and then to then applV this scheme to

identifu the bns in an rnkrourn mixture of Group I eaticns'

3}*ekqmund

One common task in analytical chernistry b the identification of the various ions present in a

puut*crrgr sastpb- Far exampb, if yan are an ernsirs*Inffitat ctlerntsi Your iob may be te rm0rrer

s*it or rara6r *nnpks in +rder to determi*e tn*-pto*r* sf tsxic. ions suctr as Pb2* or Hg3*'. A

comrnon experimentat metfioC used to identify bns in a mixture is called qualitative analYsis'

t* guaiitative a*agsis, the b*s in a mi*irre are separated by selecliv+ precipitation-

Sefupg pr*ipttiSsr involve f.ie €ddi*on cf a care*.d* seleded twent t{} an aqtm*s
mixture of ions, resufting ;nthe precipitation of one or more of the ions, while leaving the rest in

solution. Once eacfr ioi is isol"t*d, its identitv can b'e confirmed bv usinq a chemical reaction

srecifictothat i*n.

cations are typic*ily divided into Groups, where each group shares a common reagentihat can

be used fur selectiye preeipitation. The ctassb qualitalive analysis scherne used to separate

varicus grauss ef cdbns is shstitr; in the fhv chart beta*'
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t'lote that Ag*, PbF, ard tthe* arc ca$ed thr Group t c*ons sine tt+ey ae the firsi group
semmted frorn &€ hrqer mi*ure. Sirloe tfrese exts d ffrrn insofuHe cftffi. tteir se€rdiryl
from all other ions rnay be accomplished by the addition of 3M HCI (ag) resulting in the
precipitation of RsCt (s), PbCL (s), and Hs2Cl2 (s):

Ag*{ag} + Cr{ry) --+ Agcl{s)

Hgz2* tag) + 2 CI (ag) --.* HgzClz (s)

Pb2*{aqn + 2Cl-{ry} * Pbglz{s)

The sample must then be centrifuged (spun rapidly), which separates the solid precipitates from
the ions still in solution. The solids settle to tbe bttom. and lhe solution containinq the
rernaining ions {Gmlp 2 - 5} rcrmins on top a{the sdid- This solut*rn b elld the
supernaEst soer*rn. ard ra# be ffiSly decanted {purad df wi$mlt disftffbforg &e solir},
and sawd forfurther study. The Group 1 cations contained within the colbcted prmipitate musl
then be separated fiom each other in orderfor the presence of each ion to be continned.

Se+aralien ar* Corfinndion cf Grcup I Catfure

Lead(ll) chloride can be separated fnrm the other two chlorides based on its increased solubility
at hhher temperatures. This means that bad{ll) chloride will dissotue in hot water, leavinq the
mercury{l} chlCIri& and the sih,er d}bride in sc*id fonn:

PbClzts) -* Pb2'{ag} + 2Cf {as}

The preeence of Pb2* in the queous sdution can then be mnfirned by the forrnation of a
yelht srecipitate of PbCrOa upon ttle ddiiion d aque+us KrCrO*:

Pb2* {ag} + C0o2- {ag) * PbCrO+ (s)

Nexl, Hg2& and Ag* cations can b separated by ddirq 3 il Nru {ry} to ttp sal*l mixture of the
am dlklrtres- Sihrer cflbrih xill dismhe sirpe it *onrs a sdul* sil&r bn Hith ailulpnia:

AgCI {s} + 2 NHs (ag) --* Ag(NHa}a* (aq} + CI (aq)

Hsreyer, nercrry{l} dils*re r* sith the ryrxrpnia yie*Cino srhat appears lo be a g$ay solid
rrhich is dt:ally a mb&rre of Hac* rb (r) ard uthile fUHH:Cl (s). The presense of thb grry
solid is mnftrmation of the presence of Hgr*.

Hu?Clz {s} + 2 Ntlr {as} -r ls #1 + HgNHpCl {s) + NHr" {ag) + CI {as)

The presene of Ag" mn h confinred by the appear€rnce of a white precffite upon adding 6
M HN& {aq} to the solution. The nitric acid reacb with the ammonia and thus destroys the
complex ion containing the siher cation- Once in solutbn agnin the siher catbn precipitates
with the chloil& as inffi bry thefdhrina t#ions:

Ag(NHs)z*(aq) + 2lt @q', -' Ag*taq) + 2NH+"(aq)

AS*{as} + Cf {aq} ---+ AgCl{s}
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{aJPr*ipitation of Eioup 1 ration:

by adding HCI{aq}:

Agtl(sj + Hg,Cl,{s) + PKl2{s}

{b} {onfimation test{or t* by

addition of NazCr0o(ad: PKq6;
kl {onfirnation t$t fff ffirury

by adding NH3iaqi:

llg{ll+ Hgiilll2)il{s}

{d} {cnfi mati*n t*t frr$&erbl,

by addinq Hfl{q}: Agtiisl
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