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~ The Group I catrons are sﬂver mercury and lead They are put together
asa groug because they can be easily separated from other cations by
foride precipitates. These chlorides are formed by the addition’
- of HCl'to solution. Unfortunately all three chloride precipitates are white .
and therefore indistinguishable from each other. Further separationis - -

required to determine which cations are present inan unknown. The -

~ process of separation and identification of Group | cations is giveninthe = |

“following pages. The initial discussion does not include concentration or
~ amounts to be used. ltis srmply on overview. of the reactions taking
~ place. The exact procedure is listed under ex erlmental procedure and |
~follows the discussion. The separatnon proce lure is also shown using a

- flow chart
PF*EC‘F"TAT"ONAND_SEPARATDNOF eeouré_l IONS:':'](RZeactiOns.)‘

1 Group Icatlons are separated from solutlon by the addltro_n of HCI The f R

“ions form chlondes which are. msoluble in cold water:
. Ag+ + CI'-------> AgCI (whtte) B
Pb2+ 4 20F > PbCl2 (white)
H922+ +2 cr— ---'-,-> HggCla (whtte)

2 Lead chlonde is se arated from the other two chlondes by heatmg wrth
~water. The Iead ch ortde d:ssolves in hot water o _

F’bCIg ---'~--> Pb2+ £ 2 cu- |

3. Once the lead ion is returned to solutlon we-can check for its presence by

addmg a solution of potass:um chremate The chromate g:ves a yellow -
- pre0|p|tate wrth Iead o - | B

Pb’r2 + CrO4+2 ~--g—~> PbCrO4 (yellow)



4. The silver chlonde and the rnercury chloride can be separated by addlng
. aqueous ammonia. Stlver chlonde dlssolves formmg an ammontum |
' complex o R | : o

AgCI . 2NH3 _;—-} Ag(NH3)2+ N CI- e i

'_ :'5 The solutr0n contammg Ag(NH3)2+ needs to be further tested to establrsh' .

the presence of silver. The addition of nitric acid to the solution destrays
the complex ion and’ reprectprtates srlver chlorrde Cons:der the reactaen SR

 intwo steps | | : onsieer
o AQ(NH3)2+ * 2 H"‘ ----> Ag-i- + 2 NH4+ o .
Ag+ + CI > AgCt (whtte)

o 6 Ammonla also reacts with mercury chlonde The preduct mcludes flnely
- divided metallic mercury, whrch is black and a compound of formula
HgNHgCI whtch is white: 8 - .

HggCIz + 2 NH3 ----> Hg +. HgNHzCI + NH4+ + CI

- EXPERIMENTAL Pnocsoune (Group |)

B I Group Preclpltation | ‘

-A.Obtain 2-:3 ml of %‘oup I solutton or unknown | |

- B. Add 2 drops of 6 M HCl and centnfu? . ) "'

- C. Add one more drop of HClto the s utron to make sure precrprtatron is
- complete. If more precipitate forms, centnfuge Repeat the process
until no-more precipitate forms.

D Decant and save the precipitate for step #2. Dtscard the decantate
~(NOTE: DONOT dlscard when dorng unknowns Save for -~ .

- group il analysis.)” | .
E (Do this step only if domg unknowns ) Wash the precrpttate by addrng s
(11 drop of 6 M HCI and 10 drops of water Centnfuge and drscard the -

ecantate SO S

S 2 Separation of Iead

“Add 1 ml (20 drops) of water to the precnpttate from step #1
B Heat the solution in a hot water bath for3. mtnutes stlrnng
ocoasronalty | s . | _



IMPORTANT Itis essentral to thoroughly mix the hot mrxture and to
centrifuge and decant while the solution i is still hot. Also step #3 must -
be done immediately after step #2.

- C. Centrifuge the-hot solution and qwckly pourthe hqurd into another s

~ test tube. Save the liquid for step #3 and the precipitate for step #4.
The confirmation of lead test(step #3) must be done rmmedratety Do
: not allow this hot solutton to cool o _ o _ e

3, COnfirmatlon of lead ‘
- A. Tothe hot decantate from step #2 add 2 drops of 0 5 M K20r207

Centrrfuge o
B The Fresence of Iead rs venfred by the formatron of
aye wprecrprtate PbCrO4 | Ry

-4 Separatlon and Identiﬂcation of mercury x '

~A. Use the precipitate from step #2. (If this precipitate is. yellow repaeat
- the hot water treatment as follows: Add 20 drops of H20 and heat in a
“hot water bath for 3 minutes, stirring frequently. Centrtfuge and
- decant. Discard the decantate ) Once you obtarn a whrte gray, or -
black precipitate, you can continue. |

B If the precipitate cannot be analyzed during the class perrod in whrch |t .
-was. %btamed it must be stored in a da rk p ace untrl thenextclass
perio - '

C ‘Add.5 drops of 15M NH3 to the precrprtate Centrrfuge and decant
Save the ¢ decantate for step #5.

D ‘A gray-black or white- -gra precrpttate estabtrshes the presence of
-mercury. The presence of a pure white precrprtate at thrs pornt does |
not confrrm the presence of mercury B R

5. COnfirmatton of silver ' PR
- A.Add 16 MHNO3 to the decantate from step #4 untrl acudrc (use Irtmus
" paper). IMPORTA NT The solutron must be acrdrc Add a few extra

~drops to make sure, -
B If silver is present in the amdrc solutron a whrte precrprtate AgCI wrll

.form

_ A ﬂow chart summanzmg the above drrectrons rs shown on the next
- page.ltis usually easier. and qurcker to use the flow chart dunng the
| ?actual Iab procedure o _ R



" Analysis Scheme foi Group I Cations

Group I-Flowchart
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