Exp.5: SOLUBILITY

CHEMISTRY 205
Experiment 5: SOLUBILITY ws. REACTIVITY

Introdnetion

SOLUTIONS: A solution is a mixture of pure substances that appears Lo be homageneous on a
macroscopic scale. One component is usually presenl as the dominant component, called the
sofvens. The other minor components (there is often only one) are considered 1o be disselved in
the solvent and are called the sofutes. There are many kinds of solutions. The table below gives
o number of examples and indicates the normal state of the solution and of i1s componenis:

Various types of solutions

Solution's Components

Example gulﬁ:;i -

- state of Solute  State of Solvent
Adr, natural gas._- | Cias | G | ;_i'ﬂf-i |
Gasoline, antifrecee Liguid Liguid Liguid
Brass, pewler | Suolid Solid - Hf;-hd
Soda wnl-::;'.. "amnlnnh.l.m h}-‘til‘fli-jdc“ Liguad t;:u-; i.iqui:j
Brine, sugar solution Ligquid Solid Liguid
Hydrogen in palladium Solid Cras Solid
Tuntl'L ammalgam rlﬁﬁ.‘;nf('.w';{.n & g olid Liguid Solid

sodinm amalgam (Na & Hg)

When the solute is present in relatively small amounts. we reler to the solution as dilure. 10008
present as a relatively large percentage of the solution we describe the solulion as a concentrated
colution. If no more of the solute can be dissolved al a particular temperature. the solution is said
W be safurated. In more quantilalive terms, we eXPress concentration in convenient units such
as grams per litre (2-L 'y, weight percent (whw S, parts per million {ppm), moles per litre (M)

it

SUSPENSIONS: [t is important to nole that some mixtures may appear homogeneous when
viewed with the unaided eve. but when examined under a microscope they are secn (o contain
more thun one phase.  These are not accurately called solutions and should be reterred 1o as
suspensions,  Suspensions often appear cloudy or wrbid in appearance.  When turhidity is not
obwious. equipment more sophisticated than the naked eve can be used o show that a SEspension
seatters light, which a true solution docs not de; solutions always appear clegr or transparent,
although they can be colourless lke waler or coloured like filered fruil juice. Suspensions are
siven special names hased on the nature ol the suspended material and the medium in which it %
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suspended. When a solid 15 suspended inoa higueid, 1101s techmcally called a sol, although olten 1t
is simply referred to as a suspension. When both phases in a suspension arc liquids, that is, when
one liguid 15 suspemdded as tiny droplets within another liguid, then the mixture is called an
emulsion; an cxample 15 malk.  Ligud suspended inoa gax i called an gernsol; a common
example is fog. Smoke is an cxample of a suspension of tny particles of solid material (soot) in
a pas (air). Indefinitely stable suspensions, known as colfoids or celloidal dispersions, are very
commonly encoumiered. The clowdy brown waler seen in many rivers s vpically a colloidal
suspension of uny clay (solid)y particles on the order of [ tm in diamecter.

BACK TO SOLUTIONS & SOLUBILITY: When a substance dissolves inoa solvent. the
fundamental particles of the solute (atoms. molecules or ions) break away from each other. As
an example, let’s consider the dissolution of a sugar cube in a glass of water. In the sugar cube,
each sugar molecule has other sugar molecules as ils nearest neighbours. When the sugar cube 1s
placed in the water, sugar molecules at the solids surface begin interacting with water molecules.
and eventually they are pulled off of the solid and become completely sumounded by solvem
molecules,  Thus, interactions between molecules (andfor 1ons) are responsible for substances
dissolving in a selvent. Dissclution is a physical process, not a chemical process:  the molecules
{andfor ions) themselves remmain imtact, butl the environment aroumd them changes.

There 15 a hasic guiding principle based on this, which states that "like dissolves Like”. A
substance composed ol 1ons or polar molecules will end 10 dissolve in a polar solvent, while
nonpolar substances (e.g., oils) will tend to disselve in nonpolar solvents (e.g., paint thinner).
Thus, chermists can look al the molecular structure of a compound and gel an wdea of wha
solvents 1t might dissolve in. In fact, tests of solebility are often among the first tests performed
on a new substance: the solubility of a substance in various solvents is a fundamental propernty of
a substance, like melting point, colour, density efc., and can be used 1o charactenye il In this
experiment vou will atlempl 1o dissolve vanous substances in water, in acidic solution, and in
basic solution {all of which arc polar solvents. since they arc water based). The effect of
lermperature, stirring, and the state of aggresation ol the solid solues will also be stodied.

When ionic compounds dissolve in polar solvents, the oppositely charged ioms separate from one
anisther 1o move freely throughout the solution, which enables the solution e conduct clectricity.
solutions contaiming only melecules or atoms (Le. no lons) do not conduct electricity
significantly. Different ionic compounds separate into ions in water to a greater or lesser exient,
and the conductivity of the resulting solution will vary accordingly, Yoo will employ a simple
conductivity testing device to qualitatively investigate this phenomenon.

SOLUBILITY vs. REACTION: Interactions between solutes and solvents are not always
"innocent”. Some substances dissolve hecouse they underzo a chemical reaction with the
solvent. Tt is important (o keep in mind some of the signs that suggest chemical reaction, such as
changes in colour and evelution of gas. The evolution of heat is more difficult to interpret.
hecause simple dissolution sl s often accompanied by lemperature changes.

In this experiment, you will encounter some cises of chemical reaction that Tead w dissolution,
Femember that you have leamed three types of chemical reaction:  precipitation reactions. acid
hasc reactions, and oxidation reduction reactions. You should determine which type of neaction
i occurring whenever you suspect a chemical reaction has comsed o solule 1o dissolve.
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Procedure summary

A range of solutes will be lested with various common solvents 10 sce what happens. In your
ohservations, vou should note whether a solution {or an emulsion. suspEnsicn, e ) 1s lormed and
how guickly. Don't forgel o note the initial appearances ol the substances!  Also notc any
dependency the dissolution process appears lo have 00 lemporature and particle size. and note
the effect of stirring or not sirring, Be sure 1o make detailed observations:
» Are there colour changes that might indicate 2 chemical reaction rather than simple
dissolution’!
= [T the mixture/solution scems 1o he cvplving a pas, s it boiling, or i the gas perhaps the
result of a chemical reaction, or is it just the release of air trapped in the solute?

Pre-Laboratory Assignment

Read the procedure and answer the pre-laboratory guestions before

coming Lo the lab. Your demonsirator will inspect and collect n e

your prelah before you arc permilled 1o begin the gxperiment - -
keep a copy of it for yourself, and have the TA sign vour receipt

record.
Materials
|
Apparatus s
!
s 2d-well test plate ({CLEAND |
«  Paxieor or Beral pipettes
e Conductivity lester (see dingrames on the right) B
«  small glass stir rods i
o 40 small glass vials A
Reagents ,LI _—23
L . | N
e See the lists in the procedure secinon =R B __-l__
I
I |
Zwwitch
LED
Battery
Fuzsstor
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Procedure

NOTE: As you lollow the Tellowing procedures, be sure e note your results in the appropriate
data tables n the lab report.

You will be working with small guantities of quite concentrated hydrochloric acid and sodium
hydroxide. Be carcful not to get any on vour skin. eves or clothing. Wipe up small spills
immediately - consult yvour demonstrator in the case ol a serious spill. In the steps that follow,
one drop menny ong drop!

1. Prepare the vials: Place a very small quantity of cach of the substances vou are given 1o
study e o clean dry sample vial, (You will be given TEN of the substances listed
below.) Some of the substances are expensive - use just enough Lo see easily, Place cach
vidl in a well in the test plate (or et wbe rack). Make sure vou note inte wihich well vou
placed each substance! (The sample well cells might be marked 1 - 6 and A - I already.
If not. label the vials with a wax pencil. A space has been lell beside each substance on
the report form [or you 1o recond whatever 1D label vou vsed.)

Make sure your set of substances is diverse — for example, don’t test all the chiorides!
Newe:  Seme choices have been crossed off the list because they give subile or
complicated results, but vou could ey one of tem ax an 11 choice ii0y in the lab and
VEHE (X IS,

a. sodium bicarbonate m. sodium carbonate
copper( 1) nitrate {hydrate) n. calcium carbonale
. cobalt (1) chloride (hvidmie) o, caleium sulphate Chydrate)
. mickel(IT) chionde (hydrate) p. copperll} sulphate (hyvdrate)
¢, sodivm chloride q.  POTassiem peraEng
f. calcium chloride r. wine melal (powder)
g, ammonium chlomde s, tn metal {powder, if possible)
b—stbvereilordefeapenyive) Lo magnesivm fuse W7 max, i nhhqm:l
i Fine oxude - : -t pan
j-  calcium oxide v. carbon pﬂwc[er [n:h;n‘-ma]]
k. sulphur W, SUCITRE
L silica b

Id
H

Observe the substances and test water-solubility: Note the appearance of the substances.
If the solid consists of large ervstals, gently crush them (lap with a glass stir rod) in the
vial before procesding, Then, working on the samples one at a time, use a pipette to add
eare Toillilitre of waler (— 25 drops from o Pastcur pipetee) to cach solid in s vial and stir
the mixture with a glass stir rod.  In cach case. note the extent to which the substance
dissolves (completely, partially or not at ally. 17 the substance appears not to dissolve, trv
adding a Tew more drops of waler, I a solution forms, note its colour.  Also nole its
clanity: a true solution will he clear (transparent), whereas a suspension of undissolved
e solid particles will be cloudy.

After cach test. rinse off the stir rod thoronghly amld dry 11 with paper wowel beflore
moving to the next lest.
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Test conductivity: Using the conductivity lester, immerse both probe electrodes of the
lester simultanecusly in the liquid in the vial, and Mip on the switch boelly.  Note
whether the red light shows, and how brightly. |Before starting, you should check whal
the maximum brightness would be by pressing the probe clectrodes together and
swilching the tester on for a moment anlv. Be careful, of course, not 1o let the electrodes
toweh each other while testing the solutions. |

Afer each test. finse ofl the probe clectrodes thoroughly with distilled water and check
that they are clean by testing the conductivity of a small sample of distilled water in 2
vial. The red light should not come on hecause pure water is a poor conductor.  IF the
water has been contaminated by residucs from the electrodes. the light may show. 1f this
happens, clean the electrodes again (and replace the test sample of water).

Test each substance for reaction with acid and base: Place another small sample of
each substance in a sample vial with | mL waler (as in steps 1-2) so thal you now have a
pair of vials for cach substance. { You might not have enough vials to do them oll at once ).
For each substance, label one vial as “acid-test™ and the other vial as “bhase-test”™. Now,
work with cach substance one at a time. 1o directly compare their actd vs base reactivity:

Using a pipette, add 2-3 drops of & M hydrochloric acid {eantion’) 1o the “acid-test” vial
and gently stir the mixture. Make sure the drops mix into the water and don’t stick to the
side of the vial. Note any indications of dissolution or reaction as appropriate. Next, add
2-3 dreops of 6 M sodivm hydroxide feantion!) to the “hase-test” vial and gently stir the
mixture. Agzain, note any indications of dissolution or reaction.

Newutralize the solutions and clean up:
Tuw the “acid-test™ vials: add 2-3 drops of & M NaOH 10 cach lube.
To the “basc-test” vials: add 2-3 drops of 6 M T to each tube.

Siir the solutions and pour the conlents of each vial ity the waste container provided.
Use n wash bottle o rinse out any remaining solids into the waste container. Return the
clean (but wet) vials w the stockroonm,

Finally. rinse off any spatulas used and wipe off your bench. &
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CHEMISTRY 205
Experiment 5: SOLUBILITY vs. REACTIVITY

L.aboratory Report

{5 Murks) Observations and (5 marks) Conclusions: for the ten solules you studied

Observations:
s  Appearance:  colour, phase, descriptors (powder., crvstalline, clear, cloudy, 2as, erc.)
o Solubility: lully soluble, pantially soluble, insoluble (suspension? scltled solid?)

e Conductivity: high, low, no different than pure water {nonconductive)

Conclusnns:
*  Use your waler solubility & conductivily observations to classifly cach substance by type:
clement (£) vs ienic (I, polar covalent {AC) or nonpolar covalent { NPC) compound.

¢ Foreach soluie:
o Write a complete ionic equation to describe the dissolution of cach solute  water.
o IF the substance did not dissolve or react, write:  regcfants — MR (ie. no reaction),
o Af a reaction occurred in acidic and/or basic solulion, wrile a net ionic equation for il.
o If a reaction sceurred. classify its 1ype: precipitation APTA acid-base 478, oxidation

reduction SR,

cfa . W .y e . 1 e A
Substance Voo TU 0L, ID Label A
{bservatiomns Conclusions
Substance appearance: 4 v et

Substance lype
When added 1o WaleT: | ;i sves _ _
: Dissclution cquation
Conductivity
CVEEE W o
When scded 1o acid: Feaction couation & 1ype

r"..-" é'.:'ll!_,l-".- . ] 1

-

When adaled 1o base: Reachion equation & type
P | ,11:_,4u: -
LL) bzmpes e

{7 eawd L i g Ll 0 ais
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Substance ¢ o, ¢ Per T gni bvale . L

Observations Conclusions

Substance appearance; L o

- Substance (vpe

 When added 1o water: _ )

| Llews iy 1, Dissolution equation

| Conductivity

Mo 'E,
When added (o acid: © Keaclion eiiuatinn & Lype _ N
el i f:n)'
When added o hase: Reaction equation & tvpe
lice £haisk Tignad)

Substance FEER R ID label <.
Observations Conclusiony

Subslunce appearance: 9 {] e N

Ao Substance 1ype
When added o water: Elamdy _ _ .
S L T Dissolution eyuation
_r.'{.:ll'.ldLHl-ﬁ'-"itjr' - . . a
i hn gy
When added to acid: _ Renction equation & t]}p:'.
Tl
toxlia G ot TR
When adided to hase: o Reaction equation &-i:.'[:u:
Vol e g

Substance < [, . = 1) Label _“_
Observalions Conclusions
subslance appearance: hi' & o

Fade Substance type

When added 10 water; | 2y Y

= 0 i
“wnd vl g Dissolution equation

Conductivity
A flﬂ_ N 4

When added to acid: Reaction cquation & type
i; Ii‘;“"—.'..'!":"l:lﬂ.{‘

When added 10 base: 45-‘_,,5}{;’5:': Reactivn equation & 1ype

e
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Substance '5,5 o

Observations Conclusions
Substance appearance: .. Ly e
We fmen Substance type
When added o water: .
L2 5:’

Conductivity
AY Bl
When added to acid;
P

When added to base:
eelHe

Substance ¥ L2 e

Orearemiors 2 7227

Suh:-;ta.néé' APPEATINCe
el I;;;h

When added to water:

‘;é.‘? I % {{[ I:.EL.; r.I_"'u"
l".'nndu-u:t:ivii.}' o
| @i

When alded 1o acid:

Viglerlad e
thﬁ acided 1o base:

N . .'.
U vaa Eav b g

w

ebee Dissolulion equation

Reaction equation & type

Reaclion equation & (ype

F Blenuee
Conclusions

Lubslanee type

Dissolution cguation

Reaction equation & type

Keaction cquation & (ype

L PR phae frln st Bk

Subsilance
Observations
Subslance appearance,;
e T ot 't e
When added to water:

o
R &k

Conductivily )
A ] L—._; '!."'-

When added to acid:
< ;.-'I.:n .E

When addesd o hose:

-~ - [} 5
T tavm £ ]oue

' I F L
Co | v §al Puebs

Conclusions

Substance [ype

D e bisstes Thssolution equation

Reaction equation & type

Reaction equation & type

o
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D Iabel

I Label

r

IDlabel 5
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Substance o L.l ol e B 1) Label [
Observations | Conclusions
Substance appearance:
e s Substance Lype
When added o watar: . ) _
F o kg, Dissolution equation
Conductivity @ law
When added to acid: Reaction equation & Lype _
| L‘I‘h‘ {Ilﬂ-ﬂ:lc :.:“  fe
ey 77 Flaces £ fin K . .
When added o base: Reaction cquation & tvpe
MNal insg
Substance ."-'L | e winem elhilae’de ID label T
(bservalions Conclusions
Subsiance appoirance:
Wik Ly pellyoev Subsiance type
When added to watar:
5 | | Dissolution eyuation
< '..'- v Yogsalae 1 U110 el
Conductivity
L N “I} I-*.
When added w acid: Reaction equ:uiun &1 }-pre'
v -gl'.u":_ Lueal e !.":'I“‘_'!
wa dreg alve _
When added 10 base: Reaction equation & Lype
==thle
L oall,
Substance = Ll Sxi ) ID label —
Observations Conclusions r
Substance appearance:
T A Substance type

When added to water:
oy bMAe
Conductivity
I._ o Lo

When added Lo acid:
Tem, ?..-q;JL.l [l i-...'h:-i'r.».uq
When added to base:

. [ 1
S :.;.:Pl-'l-“_,'_::l

Dissolution cyualien

Reaction eguation & lype

Reaction wjuation & Lype
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Additional Questions

1 (2.5 marks) Think about the solubility rules' for ionic compoeunds you learned in class.
Did your experiments agree with these rules? Explain.

7 (2.5 marks) Which tvpes of solutes lended to be insoluble in pure water bul soluble

actd or in base? Can vou explain this?
b K

i
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CHEMISTRY 205

Experiment 6A: ANALYSIS OF AN UNKNOWN
OXIDE OF COPPER

Imtroduction

Copper has twi commaon oxidation (or valence) states: copper (1) O crprons, Cu' or Cull), and
: . Tz - ] - - - r -

copper(IT) of cupric, Cu™ of Cuill). Becausc ol this, it is possible lo abtain two oxides of
copper: cuprous oxide, Cu(), and cupric oxide. Cu). In this experiment. you will be given onc

-f these twi oXides, and your task is Lo determine which one you have.

The method vou will use in this experiment [alls inte the general class of echnigues called
s ravimetric analysis. Gravimetric analysis is a method of amalysis that uses the mass of product
formed during a reaction as a means (o investigate the nature of one of the reactants, There are
rvpically two contexts in which gravimelric analysis is used: cither (1) vou know the idemity of
the compound bul not how much of it is present in vour sample, or (2) you know how much of it
vou have, but not cxactly what it il In the second case, if you happen to know that there are
salv a couple of polential identitics [or your compound, then you can likely tind a simple
resction or two hat would occur for bolh possibilities, 1F so. by analyzing Lhe guantities of
products and thinking aboul lhe stoichiomelry of the reactions, you can determine which reaciant

vou originally had.

In this experiment. the analytical method is hased on precipilating metallic copper [rem a known
mass of an unidentified oxide of copper. The equations for the reactions involved are shown
s low in the Procedure Summary. By isolating and weighing the precipitated Culs), the amount
of oaveen that was combined with the copper in the original compound can be determined by
difference.  Using this information, the clemental composition of the oxide can be calculated,
which will ultimately establish the identity of the axide.

Procedure Summary

In this experiment, the unknown Copper oxide (which is imsoluble in water) will irst be dissolved
in hvdrochlorc acid to give a solution of copper chloride, Then the selution will be treatcd with
metallic aluminums this will result in the formation of aluminum chloride and the precipitation of
copper metal. The two possible reaction sequences are

Cu-OHs) + 2HCHag) -» 2CuCliag) + H-Oi1)
WuCliag) + Alls) — AlChiag) + Iuis)

nwr

BA -1
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Culi=) + 2HCHag) — CoCliag) + TLOKID
ICuCliag) + 2Als) — 2AICHag) + 3Cu(s)

The reactions with aluminum are examples of oxidation - reduction (redox) reactions, and
mvolve the Tollowing hall reactions:

Al o AP 4+ 3¢
and
either Cu” + ¢ — Cu
ar {u” + 22— Cu
Both copper(]) and copper{Il) have a stronger tendency 1o gain elecirons than aluminiumdTT): in
other words, aluminum ion s mome cleciropositive than copper 1ons  (which arc more

clectronegative).  For this reason, clectrons will be passed from the aluminum metal to the
copper 1on according to one of the complete reactions shown above.

Prelaboratory Assignment

Read the procedure and answer the prelaboratory guestions before coming o the lab. Your
demonstrator will inspect and collect in vour prelab belore vou are permitled 10 begmin the
cxperiment - keep a copy of 11 lor yoursell, and have the TA sign vour receipt record.

Materials

Apparatus

100 mil. beaker

« medicine dropper
olass rod

«  hot plate at low heat

Reagents and Materials

o« copperT) or copper( 111 oxide

« OM hydrochloric acid  [Caution — corrosive|
v lasiillend waler

= about 0.1z aluminium metal (strip)

= acetone

oo |
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Procedure

NOTE: You will be working with small guantities of quite concentrated hydrochloric acid. Be
careful nol o get any on your skin, eves or clothing. Work in a tume hood to avord mhaling
hydrogen chloride gas, the white fumes that dilfuse out of concentrated hydrochloric acid
solutions. Wipe up small spills immediately - consult your demonstrator in the case of a scrious

spill.

I-2

tad
v

Weigh a clean dry 100 mL beaker (to the nearest milligram). 1o the heaker. weigh out
between (115 and 0.20 ¢ of the copper oxide that you are given. Report the weights.

Using a medicine dropper, carefully add about 2.5 ml. of 6M hydrochloric acid.  Swirl
the contents of the heaker Lo make sure the copper oxide is thoroughly wetted by the acid.
The oxide will gradually dissolve over a few minutes. Swirl the mixture occasionally and
warmn il al Jew heat on a hot plate.

When the copper oxide has completely dissolved, dilute the solution with about 2.5 ml.
af distilled water. Then add the aluminum. Report what happens. and specifcally, how
vou delermine that the reaction is complete.

When all the copper has been precipitated, fish out the remaining aluminum with a glass
rod (avoid removing any of the copper with it) and place 1 in the wasle container
provided, Carefully decant off as much of the liguid in the beaker as you can with a
pipette without remaving any of the copper, (The acidic aluminum chloride solution can
be Mushed down the sink.) Add about 5 ml of deionized or distilled water and decant
again Lo wash the last iraces of aluminum chloride splution off the copper: do this twice.

Wash the wel copper twice with about 2 ml. ol acetone, again by decantation.  This wall
dissulve the water in the acetone, and leave the copper wet with the more volatile acetone
{hoiling point = 56 “C), The remaining acetone is evaporated by heating the heaker
gemtlv on the hot plate.

Cool the heaker to room lemperature and weigh it 1o determine the mass of copper
obtained.

s

HA -
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CHEMISTRY 205

Experiment 6A: ANALYSIS OF AN UNKNOWN
OXIDE OF COPPER

Prelaboratory Questions

[. (1.5 marks) Provide a maximum holl-page summary of the experimental procedure, This
can take the form of a flowechart {recommended) or a list of the main steps in the
procedure (remember 1o both précis and paraphrase ). (Spoce provided on the next page. )

1

(1.5 marks) Calculate the percentage compositions of the two possible oxides of copper.

.,

3. {1 mark} Look up and report the colours of the two oxides ol copper (include the names
of the references you use to answer #3 and #4).

4. (1 marky Leok up and report the colours of the Cu'{ug) and Cu ™ ) 1oms.

LA -5
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Exp. 6B: CARBJ/BICARB.

CHEMISTRY 205

Experiment 6B: GRAVIMETRIC DETERMINATION OF
CARBONATE OR BICARBONATE

Introduction

The premise of this experiment is the same as Experiment 0A. in which vou used gravimetric
analysis 1o identify an unknown oxide ol copper.  In this experiment. you will idemily an
unknown as either sodium carbonate ("soda™) or sodiwm  hydrogen carbonate i sodium
hicarbonate or "baking soda”). The method will involve the reachion of the unknown with excess
hydrochloric acid, which will occur according to one ol the two following reactions:

Na.COs(agq) + ZHCliag) — INaCliag) += COnig) + N
NaHCOwag) + HClag) —  NaCliay) + COo(g) + 1000

Roth reactions produce the same products. bul not in the same proportions, Thus, gravimetric
analysis of the solid product. NaTl. can he used 1o determine the wdentity of the unknowwn.

Procedure Summary

A known mass of the unknown compound will be reacted with excess hydrochloric acid. The
products of the reaction are carbon dioxide. sodium chloride and hydregen chlonde: these
compounds and the salvent in which they will he dissolved (water) are all volatile specics, except
fur sodium chloride. Thus., even though all the products are soluble in water, heating the solution
containing them will drive off everything except the sodium chloride.  After evaporating the
product mixture to dryness, the sodium chloride residue will be weighed. Comparison of the
mass of the starting material with the mass of sodivm chloride obtained will allow tor the
identification of the unknown based on the reaction’s observed stnchiometry.

Pre-Laboratory Assignment

Read the procedure and answer the pre-laboratory questions before comung 1o the lab. Your
demonstrator will inspect and collect in your prelab before you are permitted o begin the
experiment - keep a copy of it for yoursell, and have the TA sign your recueipt record.

613 - 1




Iixp. 6B: CARBJ/BICARB.

Materials

Apparatus

-

100 ml. beaker
hot plate {on high)
medicine dropper

Heagents and Materials

unknown (anhydrous sodium carbonate or sodium hydrogen carbonate)
&M hydrochloric acid

Procedures

vou will be working with small quantitics of guile concentrated hvdrochloric acid. Be careful
not o oet any on your skin, eyes or clothing. Avoid inhaling the vapoeur - work in a fume-hood.
Wipe up small spills smmediately - consull your demonstralor in the case of a serious spill.

b

Weigh the beaker 1o the nearcst milligram and report its Mass. Place about 0.2 g of the
unknown substance in the beaker. Then weigh the heaker again. Report the mass.

Add two drops ol the &M hydrochlonge acid to the beaker. Note whal happens. Contimes

adding hydrochloric acid dropwisc until there is no more reaction, and then wld a coupis
more drops to be absolutely sure Ut an excess of acid has been added.

Heat the heaker on a hot plate so that the solution boils: evaporate the mixiure 1o drymess
Be carclul near the end so that the conlents of the heaker do not splatter excessively
prevent loss of product).  Continue hemting the beaker 1o ensure it ynd its contcnls ars
ruly dey. (Any water/hvdrochloric acid that condenses near the top of the beaker can B
blotted up with a piece of paper towel - wear gloves! Take cure nol Lo rCmove =
sodium chloride solution: Le., only wipe off condensate, not splattered solution.)

-

Allow the beuker Lo cool 10 room lemperafure and then weigh it again o determine B
ass of the sodium chlonde residue. The sodium chloride can be then redissolved =
water and flushed down the sink.
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Exp. 6B: CARB./BICARD.

Nam: ] Section: ] Trhate: ] -

CHEMISTRY 205

Experiment 6B: GRAVIMETRIC DETERMINATION OF
CARBONATE OR BICARBONATE

Prelaboratory Questions

1. {1 mark) Provide a maximmon hall-page summary of the experimental procedure. This
can take the form of a flowchart (recommended) or a lst of the main sieps in the
procedure (remember 1o hoth précis and paraphrase). (Adach o separate page.)

2. (1 mark) What arc the boiling points of your reaction products and the solvent they will
ET ¥ P ¥

be dissolved in?  [Consult a reference book like the CRC Handbook ol Physics &
Chemistry.] Explain why this information 15 critival o the design of this experiment.

3. (1 mark) "Concentrated” hyvdrochloric acid is made by bubbling hydrogen chlorde,
HClig), through waler until the solution is spurated with the gas.  All other
concentrations of hydrochloric acid are ultimately made by diluting this solution. which
contains 38% by weight of hydrogen chloride and has a density ol L2000 g L
Culculate the molarity of "conc. HCI", Show your work.
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4.

3.

Ixp. 61: CARB./BICARR,

(1 mark) How many millilitres of 6M hydrochloric acid are required to react exactlv with
(a) 0.2 g of sodivm carbonate, and (b) 0.2 g of sodium hydrogen carbonale? Show vour
calculations. including the relevant balanced chemical equations.

(I mark) What 15 "baking soda” uscd for in baking? Explain how it works, and include
the relevant chemical cquations.
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