SUMMARY OF CHEMISTRY PRACTICAL PAPER ADVANCED LEVEL
Question one
Volumetric analysis or Quantitative (titration)
Types of titration
(a)Acid-base titration (using phenolphthalein or methyl orange indicator)
(b) Redox titration
(i) Titration involving potassium permanganate (VIl) as the oxidant
(ii) Titration involving sodium thiosulphate as the reductant

¢ lodimetric titration .
Direct titration of iodine and sodium thiosulphate (adding starch near the end point)
e lodometric titration : '
Indirect Titration of iodine llberated from the reaction of ox:dlzmg agent such as
(MnOy4 .Cr,0,%,1057,H;0,,Cu?") iodide ions and dilute acid with sodmm_thmsulphate

Table of results

e Titre values are recorded to 2deC|mal place.(e.g ,22.00,34. 70)

e Entries will score if titre values are W|th|n the expected range reahstlc (un realistic,
include 23.02,54.00) and there is correct subtraction.

e Titre values to be averaged, must be from table and consistent ( within £0.1)

o Average volume, must be calculated from two consistent from the table( within £0.5)

Calculations involving

e Standardizing of solution (using standard soln e.g,0.2M,1.2g in 250/1000cm?)
(i)Calculate moles in a standard solution pipetted or prepared or in reacted
volume,(ii)use mole ratio, (iii) calculate moles in 1000cm? .

e Back titration : _

We first add a known volume of standard excess reagent to analyte that reacts
completely, after we measure how much was left over (by titration).moles of standard
reagent that reacted with analyte = initial moles of standard excess — moles of left over
Moles of analyte that reacted then determined by using the mole ratio

e Diluting a more concentrated solution
This is when water is added to a known volume of solution up to a fixed volume
Calculate the moles in dilute solution, Moles after dilution = moles before dilution

M
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e Analyzing mixtures

-Mixture of sodium carbonate and sodium hydroxide by double indicator method
-Mixture irons (I1) and iron (I11). KMnO4/H' reacts with only iron(ll). iron (1) must be

reduceddirst with zinc
-Mixture of H,C,04 and Na,C;04,NaOH reacts only with H,C,04 while KMnO4/H' reacts
with both. Compounds FeC;0,4 2H,0 and KH3(C;04),2H0

Hint

e Read the question several times until you understand the procedure and aim or

objective of experiment

A

%

e Make a simple sketch of apparatus and reagents to help you understand the procedure
and to answer questions in logical sequence.

e Calculations are done from first principles

« Mind about the number of decimal places of your answers(Sdps or 3S|gn|f1cant figures
in standard form)

e Write logical and meaningful statements

e Calculate but don’t not quote the molar mass of compounds(use the formula given)

Rates of reactions and heats reaction

(a) Follow instructions strictly as they have been given
(b)Apparatus commonly used and the number of decimal places used for recordmg

Apparatus Quantity No of dp No of dp

Thermometer- | Temperature(°C) | 1dp Reciprocal /
temperature

Stop clock Time(s) 1dp Reciprocal of time /

Stop watch Time(s) 1dp or2dp

(c ) Table of results

Values are expected to follow a certain trend

e Values of temperature increases then decreases

or Values of temperature increases then levels or remains constant
e For kinetics time or volumes used either increases or decreases

(d)Plotting of graphs

» Appropriate scale should be used(interval of 1,2,5.10,for smaller values use standard for
* The axes must be labeled and with correct units

Shapes of graphs either straight line or a smooth curve
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(e) Use the graphs to determine the;

(f) Common Shapes of graphs

Question two

Qualitative analysis in organic; you are require

anions in a given sample

Intercept (requires extra-polation)
Order of reaction

Temperature change (requires extra-polation) {
Volume of solution used requires extra-polation)

[ j

‘ﬁm(’,

d to analyze the sample then identify the cations and

The Sample given may be a compounds or mixer of compounds and will contain four ions

Cations are positively charged ions

NH,"

Cu® | blue/green
non-transition metal ions. Transition metal ions
Ba™*, Cr* | green/purple
all are : solids are colourled
Ga™, white solids Fe®™, | green and their solutions
when dissolved form : are also colourled

Mg1+ colourless solutions Fe’t brown
T Ni* green
Pb™, Mn** | pale pink/colourless

7F
Zn™,
Sn™"

Anions are negatively charged ions; they include

S 042-\
SOy
S,04%

C2042-\
,COy%,
CH;COO°

cr,
Br

PO
NOsy

“Key words, must be correctly used

Precipitate, effervescence, residue, filtrate, dissolves, soluble, insoluble, miscible, evolved, turns,
no observable change, partially, correct names of reagents.

M
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PRELIMINARY TESTS ON SOLID SAMPLE

COLOUR

TEXTURE

APPEARANCE

SOUID SAMPLE

et

H COLOUR CHANGE a

J
White : Non-transition

_ metal ions

J
mo_ocqnm ions

{ 2

Carbonates/oxides g

Crystalline w L_ HYDRATED -

_

Colourled

"

am {es) evolved

CONDENSATE b

SUBLIMATE

\ ,
_ V/
/ EFFECT OFHEAT ;
|

ﬁ Colour of residue {Hat and Cold) Q
{.

Colour, odour, effect on litmus w

EFFECT OF CONCH,S0, Jd ﬁmmiﬁ evolved from

)

(L, BrJ,CH,0007,C05*

Confirmatory test using, limewater,
K,Cr,0,/H*, HCl, Brady's reagent,NH;

Confirm with anhydrous CuSO,

Colour of sublimate (coating) g

\

w
Colour, odour, effect onlitmus u

\,

-

Confirmatory test using, limewater,
HCl, Brady’s reagent,NH;

. \
Vellow regoc fvmz@o@e& N So,

ZnCO3 + CH5COCH3 , chog —» ZnO +C02

Zn(CH,COO0),

White fumes with sweet odour yellow precipitate with 2,4-dinitropheny hydrazine, yellow residue hot
white on cooling, black reside, white sublimate,coourless condensate turns anhydrous CuSO, blue
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bluefgreenfcolouress/

.\\UQ .\\‘u
%o ?
“p
PREPARING A SOLUTION FOR TEST
{ i
Dissolvesto forma
~colourlesssolution
To about 2 spatula end-ful of H add L _ )
about 10cm? of distilled water and r© ; “
shake strongly to dissolve Dissolvestoform .
blue/green/pink/brown/
\ : A.r.u:a‘_m solution : )
/ ’ 'd -
\ ﬁ Oxides/Hydroxides w Dissolvestoforma _ ~

\
ﬂ To about 2 spatula end-ful of G

add about 10cm? of dilute nitric brown/ purple solution L

~

_
m
_
.

SOLIDSAMPLEH/G/K

Y acidand shake strongly to dissolve

\ Dissolvesto forma

blue/greenfcolourless/brown/...solution

- (onsonmes witheffervescence cmm. colourlessgas
that turn lime water milky

White/blue/green/brown.....residue

Toabout 2 spatula end-ful of Kadd
about 10cm? of distilledwaterand
shake strongly then filter

|

Colourless/green/blue/brown... filtrate d

J

Always write logical deductions from observation made

Always write complete observation, and avold sweeping statements

P525/3 Facilitation by JBK 2025

(%3 CamScanner


https://v3.camscanner.com/user/download

Preliminary and confirmatory tests for cations

- 3 N —
Cation | Colour | with NaOH with NH; Confirmatory reagent | Cbservation !—’19014
_____ _fused PPN . nfbtihs
I3 I LT (T
observation observation g
change change -
Ca?t ho (NH,),C,04 +CHCOOH white ppt '
Colourless | white ppt observation insoiuble in Whiktfp 4
insoluble in change CH:COOH
A excess white ppt K,Cr;04+#NaOH yeliow ppt r
. insoluglz in insoluble in whik Ppa
excess NaOH
o NH,CI, white ppt
e +Na,HPO4(aq)+NHs(aq) | insolublein | /N O Cf*.%r,;j'f
excess NH;
n* white ppt NH,CI, white ppt
white ppt soluble in +Na;HPO,(aq)+NHa(ag | soluble in Ne C'r'wg{
soluble in excess : : excess NH;
Pb%* excess white ppt K2Cra04+NaOH/KI w hn‘}cnl
AP insoluble in HCl+ litmus soln+NH; blue lake Als Ohoed
excess : ke
cu” | Blue blue ppt | blue ppt KsFe(CN)e -Reddish
/green insoluble soluble brown ppt
forming a -white ppt in /
deep blue ki s bl | brown soln [ /; (}/
solution ,\\\ gol I
Ni%* Green green ppt green ppt NH3 + Pink/red /
insoluble soluble Dimethylglyoxime precipitate / ! &3
forming pale '
\a\ blue solution f ,-"/ ;
& Fe®* | Green greenppt | KsFe(CN)g dark blue ppt [ ]
g ¥ insoluble ' / /
b \*‘}JJ cr' Green green ppt grey green NaOH+H,0,+ green ppt / f
%(\ LL@ P /purple soluble to Ppt insoluble | n-Butanol+ H,S0, soluble,green i
N form agreen | in excess soln,yellow = g'
solution soln,blue soln |
Mn* [ Pale pink | white ppt white ppt Conc HNO3+ solid purple or pink
ple or pink
/colourless | ,turn brown ,turn brown Sodlum blsmuieate solution
insoluble in insoluble in aﬂf{(
= excess excess : | j
Fe Brown F)rown ppt brown ppt KaFe(CN)s or Dark blve 4 /
insoluble insoluble NH,SCN 'l

Vxe,J erg-
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Separation of two cations in aqueous solution using either sodium hydroxide or ammonia

~ ™

wise till no
further change

\ 7/

, . &
S
Add dilute sodium |&
hydroxide drop-
o
%

ﬁIIIJ

Add dilute
acid to acidify
the filtrate

Somemscamaramt

Dissolve the
residue in
dilute acid

( Y

to form a colourless

hite precipitate u_mmo_<mw

solution

Green precipitate dissol

to form a green
solution

Dissolves to form a
colourless solution

Dissolves to form a
coloured solulion

9
J
y

White precipitate
dissolves to form a
colouriess solution

Green or Blue precipitate
disscles to form a green

or blue solution

Dissolves to form a
colourless solution

Dissolves to form a
colouried solution

” White/blue/green etc (S T
To the solution precipitate inscluble
in excess (
a Add dilute
Al - iz
@ gacid to acidy
( 1S
, & / |the filtrate
Add dilute N
ammonia drop-
wise till no further )
change - \My D_w.mo_<w »rm
%5 Yresidue in
. J* % |dilute acid
: S,
White/blue/green elc
. precipitate insoluble
in excess v 3

ajuse a boiling tube

bjadd excess dilute sodium hydroxide or ammonia solution

c) to acvidify the filtrate add dilute acid till the precipitate formed jusl dissolves
d) Pb #, Ca*, Ba* are insoluble in dilute sulphuric acid if used

e) Pb* are insoluble in dilute hydrochloric acid

'(’

Expecled ions

Zn?*Pb** AP*

Ccr*

Ba*Mg**Ca®

Fe*Cu*Fe*Mn?

Zn?*

Cu?*'Np*

PD™AP"Mg?Ba?*

Fe**Fe*Mn?"Cr
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PRELIMINARY AND CONFIRMATORY TEST FOR COMMON ANIONS.

(a)Ba(NO,), + HNO; OR BaCl, +HCI

Ba™ 8045 —— Insoluble in HNO,
505 white ;opt
C,0.” i soluble in HNO,
PO,> ./ -

(b)Pb(NO;), + HNO, or warm or Pb(CH;COQH),

Pb S0~ B
S0;*
C,0,.” white ppt soluble in HNO,
Br | ' S
ar A soluble on warming
-} vénlibw ppt C

(c)AgNO; +HNO; or NH;

S0,%

: ., ' soluble in HNO; or NH,
Ag* G0 white ppt }
cr v ‘ - Insoluble in HNO; soluble in NH3
Br : ; ' insoluble in NH,
PO*> pale ygllow ppt } sofuble in ammonia

r
(d)CH;COO' t Neutral FeCI; +Heat —— Brown ppt on boiling
Ethanol + conc H,S0,+ heat —— Sweet fruity smell

(e) NOy ? copper turh}ng + conc H,50, + heat -----— pale brown fumes, pungent, blue litmus red

Zinc powder + NaOH + warm

............. Colourless gas turns moist red paper litmus blue
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e K,Cr0,/H’ KMnO,/H'* I, | dil HCI + warm

S0~ Orange solution Purple solution turns | Brown solution [ effervescence of a
turns green colourless turns colourless colourless gas turns

g K:Cr,0,/H' green
. e | 2201707/ Breen |

C,04 No observable Purple solution turns | No observable No observable change
change _ colourless on warming change

Anion H,0,/H* HNO; + Bleaching powder + CHCI; Shake and allow to stand

Br reddish brow_n Orange solution in organic layer

solution . o
r br‘o‘wn solution Purple solution in organic layer
PO*

< Conc HNO; + Ammonium m_olybdatef NH, Yellow ppt soluble in NH;

FeCl, — yellQprt

Soluble CO3* Ba(NOg3), + HNO, white ppt dissolves in acid with effervescence of a colourless

Pb(NOy); + HNO; > gas -

ABNO; + HNO;
Anions T MgS0,
COs”" white precipitate :
HCO3 . mo observable change in cold, white ppt on heating

() concentrated sulphuric acid and warm

. NC_);' ------- Pale brown fumes

conc H,S0, o I white fumes ,forms dense white ‘fu‘m'és wi(h cohc HCI

L reddish brown fumes
 [J— «.....Purple vapour
CH;CO0' ..... White fumes with vinegar smell

CO,* ....effervescence of colourless 8as turns lime water milky
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Question three

Qualitative analysis organic;
You are required to analyze and determine the nature of organic compound
Nature of organic compound;

e

(i)Structure of organic | (i) Functional group | (iii) classification of func_t-i:)'ﬁél;é'::ab‘ﬁ“MM“v‘/
compound 4
Aliphatic Hydroxyl, Primary, secondary ,tertiary for alcohols
or Carbonyl, Ketones or Aldehydes for carbonyl
Carboxyl Position of hydroxyl group or carbonyl group
Aromatic etc on primary/secondary or aldehyde/ketones

Comment on the nature
Aliphatic primary alcohol with the structure
Aromatic primary alcohol

Secondary alcohol with carboxyl group
Aromatic unsaturated carboxylic acid
Aliphatic carboxylic acid with a chloro group

Preliminary tests

Test ) Expected observations Expected deductions

Combustion | white crystalline solid or colourless liquid ,

or burns with blue or yellow non-sooty flame Aliphatic compound with low carbon

flame test : _ sl content :
burns with yellow sooty flame Aromatic compound with high

ey Al carbon content

Solubility in | liquid organic compound ;

water -miscible in water forming colourless soln Polar aliphatic of low malecular mass
-partially miscible Polar aromatic/polar aliphatic of high
solid organic compound molecular mass :
-dissolves forvr_n'in'gv colourless soin polar aliphatic of low molecular mass
-sparingly soluble dissolves on heating polar afomatic/pdlar aliphatic of high

s : ’ molecular mass :

Solubility in | Dissolves to form a colourless solution Acidic compound

NaOH e et : (carboxylic or phenol)

Effect of No effect on both blue and red litmus papers | Neutral compound

aqueous turns blue litmus paper red acidic compound

solution on | turns red litmus paper blue basic compound

litmus '

paper
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Chemical tests; identification of functional group

Reagents used to confirm the presence or absence of a particular functional group

Alcohol+ conc H,50, +Heat

sweet fruity smell

reagents expected observation . expected deductions
NaHCO3/Na,C0s/Mg effervescence of colourless gas

powder L carboxylic acid present
Brady's reagent yellow or orange ppt '

carbonyl compounds present

~— ——

i
m’ga

ar aloohl

/Q‘. 4/60 ‘40’ -’y\//h% 6‘/[('/([”-& Cfg;éf

| 2]
or /{gfanc 'V\H"/Z'” SHroihore 4

2 Hg G-

< carboxylic acid present
& Carboxylic acid + conc H;S04 | sweet fruity smell |
g +Heat alcohol present |
) FeCly brown ppt ;
e S p " w
INY benzoic acid present [
» | Neutral FeCl, purple colouration g
I~ phenol present
) ; Hot NaOH-+HNOs+AgNO; white/cream/pale yellow ppt aliphatic compound with (
\;} ' chloro/Bromo/lodo group E
s SE N.B If the expected observatipn has not occurred we say no observable change (c
ey The flow of the test in the experiment is crucial as you are making deductions 1
N N 5 : 5
C -~ i ' (s
1S ()\ Chemical tests; Reagents used to classify a particular functional group —
§ & \ : ; pding aginté B
8 \(Nan./H+ +heat or warm purple solution turns colourless : S it o) & 4
= o ey 'gzgla:./j th
N o< 4’ !
> X ; it orange solution turns green /?}Jehtyc[ﬂ : o =
X —-K,Cr07/H" +heat or warm 1 : ; : | ) =
3 M&/Aﬁ 0 5(%:/ Y éiéﬁ —
\_ -immediate cloudy solution ;
luca’s reagent e %’J ]'mﬂ -
3 ! cloudy soln in Gth 71h 8th gth or loth 7 Bra
(anhydrous ZnCl,+Conc HCl) minute ' G 5 €con (J 4 9 |- -
-no observable change - -
; RO Ff!mﬁr‘p. (b)
Ammoniacal silver nitrate Silver mirror €
| (ABNO;+NaOH+NH;) \Warm ; Al J,e ‘Lw de or
Fehling solution 6{ heﬁ - Reddish brown precipitate FMe }/76?/70.' c —
Saturated " white precipitate/colourless G - : (@)1
; . 354 0 Aldehyde .
Sodium hyd Iphite solut . : K;C:
odium hydrogen sup ite sg ution | crystals _0"“’5”‘, FStdi (j[jﬂ 2
lodine + NaOH yellow precipitate | CHs 'é"f (b)T
0” Brad
G
cH 7] ———
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Challenges

/ &

’

J 1/

Logical deductlons from observations mado from tests on products formed

TESTS OBSERVATION DEDUCTION )

(a)add water and test with litmus miscible to form colourless solutTon— Néa}rm : BE @0”7[0 J’Td 2,
no effect on litmus papers qlroj]o[ [ﬂf/}ﬂng( I[ﬂJ,
no observable change gur?

(b) To 1cm’ of Q add little Oaréa@/ ¢ "”’f 4

Brady's reagent A, ;/'7

(c) To 1cm® of Q add
K,C2r,0,/H" add heat divide
into two

orange solution turns green

Vrimory, 2" alesho

(c)(i)To 1% portion add Brady s
reagent

yellow precipitate

Vri
a/;fz?

alwho !y Of,efdfl fo

ﬁcﬁn o xid,
Ketorcs: J ~ f/ id{
(©)i)To " portion add - no observation change 9 ecpﬂcfm 0 bnl w45 ox ;deJ
Fehling so|ut|on 4@ fone -

(d)To 1cm’ of Q add 1cm’ of
ethanoic acid plus 4drops of
conc H3504 and heat

sweet fruity smell

X }erz}lmhan )
Seco nJanf ¢t/ cotrol 7

(e) To 1cm’ of Q add conc
sulphuric acid and heat pass
the vapour in KMnO4/H"

white fumes turns KMnO,/H’
colourless '

Gecordary et [co Frol

TESTS

OBSERVATION

DEDUCTION

(a) To 1cm’ of Q add little
Brady's reagent

yellow precipitate

& qrbo\nﬁl present

(b) To 1cm®of Q add

°| orange solution turns green

A ldebyde

K,C2r,07/H" add heat
or
AT T orange solution turns green
(a) Tolcm®of Qadd - ar yQ CI/CO/M/
KiC2r20,/H" add heat - a /,jg @ Je Mehanez

(b) To 1cm® of Q add little
Brady's reagent '

yellow precipitate

72\146{171&
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-Logical deduction will depend on the flow of the tests in an experiment

LK Formed
1 F =

défjcfrq bd
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