PROCEDLIRE FOR ANAL YSIS
OF GROUP If CATIONS

WEAR YOUR SAFETY GLASSES WHILE PERFORMING THIS EXFERIMENT,

Unless directed otherwize, vou may assume that a 10mL sample oon-
taing the equivalent of sbout | mL of .1 M solutions of the nitreate or chlo-
ride salts of one or more of Ehe Group 1] cabions, IFvou are working with a
general unknown, your sample is the HCI solution decanted from the Group
[ precipivate and may contain o from Groups 11, 0, and TV,

et e

Start withthe HCl ——>  sitep 2. ~Swirrtier i ettt arsatts-that
solution you saved ; i - Add 6 M
from Group | N&#OH & lide at a time, until the pH becomes 0.3, (The way to accomplish
this is diseussed in the comments on procedure Eollaing this section.) Whan
Ui pH e been progeecly estabilished, @dd | mL 1 M thiopcemmide and s,
Heat the test tube in the bailing-wates hath dne ar least fve mdaokes
CAUTION: Small amounts of T155 will be lilerated. This gas is toi:, s avoil
inhaling it unmecessarily. If any Group 11 ions are present. a precipitate will
formy typically, its color will be initislly light, groduslly darkening, snd finally
becoming black, Gontmuse to heat the test tube for ot least boo minutes after
the eolor has stopped changing. Coal the test tubs under the watar tap and
Bt it ataun? Fer @ wndiote o s, Centrifuge vut e prectpitate amd decant the
soluthon into & test tube, Add 1 ml 1 M SNHLCL and 1 mL water to the
precipitate amd put it aside,
Under the conditions deseribed here, cadmium fen will not precipitate i
the concantration of C17 fon i too high, I Cd8 does not come down, cod
by will earvy sver it Growp 1L I your wikaown contams daly Group 11

catinns, yon shonbd foree the pracipitation of CAS, and sy other sulfides that

Depending on what
epending on w were reluctant to precipitate, by adding 6 M NH;, drop by drop, o the

your unknown is (a /Il decanted solution untll the solutéon i basic o litmus, Then add 1 mL 1 M
or all/lll), choose one thioacetamide and heat the test tube in the water hath, stirring oceasionally,
of these methods for for three mnutes. Centnfuge out any precipitate, and decant the liguid,

which should be saved only iF it contaima sone from growps be e chusliod Lstor,

checking to make sure Addd 1 mL 1 M NHCl amd | mL water to the precipitace, sur, and pour the

all theright sulfides slurry intn the test hehe containing the Best poetinn of Creoap 1T peecipitabe
pl’eCIpItated Ekir 'I-II'EII, CEI“'!".EIJEE, ard decant e El'illil.l. whrch naky L= |.|i.|r|,.'||||.||_:||]. Wl
| Ithl: :eﬂwtllé arsce again with 3 mL water, Centrifuge and discard the wash
i,
I vou are working weth 2 generl unknan, contaimims ons from Growps



Skip to step 13, 14, «——

and 15in thelab
manual to finish your
work in the hood.
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T amed 1V, youcammot mubes thie solistion vou decated G s il sofids
preecigiiate base, since thal would bring down those groups. Futher, check
the pH of the decanted solutica. 176t is koo b (fos scidic), sdd 0.5 M
NalzHglhy sodiwim acetate, dro by drop with stiring, undil the pH is again
3 A precipitate may form duting this sdjestment; usually it s brown or
yellow. Add 1 wL 1 M tiscetonide o the migure, dnd proceed as in the
preceding parazraph. starting with the fvirth sentencs. the one hat recids
“Heat the bt tulbe, "

Step 3, To tlw precipitate from Step 2 add 2 mL 1 M NaOH, pot 6 M.
Heat in the water bath, with stiring, for two minutes. Any SnSg or SbyS,
sheaudd disobve. The residue wil Lypimally T dark apd may commin Cus,
Daghy, Fla, Uids, amd Hg¥, Cermifuge and decant the yellow ligud into o
tost fube [Label 3 Wash bl preccipitabs twice with 2 mL wate; gl 1l
I M NEOH. 5te, centnfuge, ard decani, discanding the wash esch time.

Step 4. 1o the precipitate fom Step 3, add 2 mL 6 M HNO.. Heat in
the boiling-watir bath. Most of the reaction will oocur within about @ asinste,
s some o thie sulfides datsalve ard sulfur is foemed. There may be & substan-
tial amaumt of residue, which is malaly Hgs snd fres sulfur. Continue lsenting
asibid sz fuartluer roavtion apgeers v oo, 5 16830 0 dioabes alten D fulbl
changes. Centringe and darcant tun anlirtinn, which many contain Cuf* | B,
Cd?™, amel PhE*, into 4 best bsbe, = -

Step 6. Tothe slution fow Step 4, sdd & M NH, unell the 2dition 1
hasic {0 litmus, Then wdd 0.5 wl awee and st IF sopper §s prezent. the
iludinm will tum hlue. A white procipitate o the solition ic imEwilive of
blsmuth {or, posibly, bead), Cenmifuge and decart the solution, wich may
eontain CulNHg,™ and CAINHZ,"", into s test tobe, Wash the mecipitate
with Lol woter sl 0.3 mL 6 M NHy. 5oy, centrafoge, and discard the
whsh.

Stop K T the precipitate from Step 3 add 0.5 mL & M HC and
.5 ml waler . Sir e lissudve any BICHH )y that is present. A white msoluble
rediclue may conlain lead. Centrifupe and decant the solution inte a tost tube.
Whash the residic with 1 ml wales ased 465wl 6 M HCL Centriige and
discard Hee wasl:,

Step 7, Confirmalion of the presence of Meouth Add 2 or 3 drops of
the docantate frien Stop & to BN mL waber is & beahes, A white dhodiness
caused By precemtation of BOUE appears it the sample contains bisouth, To
the rect of the decantate, add 6 M NaOH ustil it & definitcly basic, a white
provipitate s BIDH . To the mistuee add 2 deops 0,1 M 3nGly @l stir; @
Psamiarly i preesient, of will Jse pocksmsd do block metalbe bimaih

Step R Cenfirmation of the prasmen of feed To the shite prosipitate

Step 4 can be done
outside the hood.

(thereisnoHQ)

This solution must
be VERY basc



Stop here(thereis
no Cd, Hg, or Sn)

B THE CATHMNS

fiom Step @, adl 1 mL 0.5 M NaCalIy0s, sodium acetate. Ileat gently if

necessary to dissolve any lesd-contzining salts, Akl 1 mL water amd 1 ml
3 M Hy80, A white precipitate of PhS0y establishes the presence of bead,

Step 8. Conflrmation of the pressnee of copper. I the sulutivn from
Srep 5 is blor, copper mnst be present, sinee the color is characteristic of the
Ciad NH0 2w Tor fathes conflvm coppenll, sdd shaut 03 ¢ of mlid

MazS 0, sndive hvdrrsnlfte, o the bl solidion 18 dhoald guickby decad-
ariee as copper|ll) i redoced to coppenT). Pat the test tube in the bailing-
water bath, where further reduction to reddish or black copper metal will
ooeur, After about a minute, centrifuge out the solid and decant the liquid

into a vest rube, Discard the sofid.

Btep L Confirmation of tle prosence of cadmiom. To the decintate
from Step Badd 1 sl 1 M thioscctomide und beat in the woter bath, Frocipi-
tation of yellow Cds wll ooowr wathon a few mmutes if cadmiom @ present,

Step 11, Pour off the water from the precipitate from Step 4 and add
I mL 6 M HCland 1 mL 6 M HNOy Put the tcat tube in the waber bath
The dark precipitite, which is mainly Hgh, should dissolve in & minute or
born, loaving some insobuble sulfur residue, Powr the contents of t tuba inte
a 50 mL beaker and bedl gently for aboar 8 minuie, Add 3 ml water w the

solution, stir, and pour e liguid inte o test tube, Centrifage out any solid.

Slep 12 Confirmsation of the pressice of mercury. Four half of the
liguid from Step 11 into a test tube. Immerse an 8 em length of copper wine
in the iquid for o ministe; o shiny depedit of Bguid mercury on the wise
confirms the presence of mercary, To the pther half of the hoaid from Step
11, in & taet tube, add 3 ml water and stz Then add 0.1 M K, potessium
incdide, drop by drop, without stirring. If mercury & present, you will get a
red-orange precipitate of Hgl; at the interface between the upper (vellow] KI
layer and the kwer colodess solution.

Step 13 To the decantate from Step 3 add 6 M HCl drop by drop uncil
the misture hesames ssidie (pH ~ 0.5, green solar an oathyl vielet). The
tate that forms may contain the sulfides of Sh{TI0) and Sn{IV). Stirwell

half a minute, centrifuge, and discard the liquid.

Step 14, To the precipitote from Step 13, add 3 mL & M HTL Stir and
transber the misture to o 30-mL beaker. Bodl the biguid geatly for one minute
to drive out Hz¥ and to dissolve the sulfides, A black residpe is mainly Hg8
Add L6 M HCE and then pour the soluths oo s 1ot ol Ceplriluge
out any sodid residue and transfer tee liquid to a test tube. Discard the solid,

Step 15 Conflrmation of the presener af tin, Ponr half of the colichon
from Step 14 in 2 test tabe and add & 1-cm length of 24-gauge aluminum wire.
Heal the test tuhe in the water bath to prsmote reaction of the Al apd produc-
tion of Hy In this reducing wediwm, omy tin present will be converted to



