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. Error
r—} ENGLISH <—ﬁ True Result Measured r—> f%iﬂ {‘ﬁ
T(Acc;pte?) Result
rue Resulit A
> Error is the difference | : > e (Error) a8 3icR 8
between the true result : ! St 9gl gRom
(accepted true result) | ¢ Error >: (Wi |aI gRom)
and the measured result. 3R {9191 71T gy
& §9 g g |
- e S "'\ \ J
Error = True Result - Measured Result '
AEAEAEN ' -------------------------------- _«‘ﬁ'—jﬁ
¥y —
1@ j [* Understand the difference, improve the accuracy! v il
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_Classification of Errors
AfeAl BT aftmon

(

\_

| Determinate (Systematic) Errors | I

They are those errors that are
known and controllable errors,

e.g., Instrument errors,
personal errors.

I (erafeerm) afeat

3 q Ffear € st s wd fifia

! ST HepA arett Ffeaf gt &,

SRA— I Haelt Ffer,
AfenTd FfeaT

~

_/
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%

INDETERMINATE Aff=a (agfas)
(RANDOM) ERRORS:

f y 2 "/\2 p e —
() these are random @ ) @) 2 af=s et
errors that are caused / g Sl rffara &

by uncontrollable or R - X IS IAR-IS[E b

unknown fluctuations
in variables that may
affect experimental

>
Time/Trials
L results. y Results vary unpredictably \_ /

around the true value.

N (.-
e [ ~_ Unpredictable causes — Unpredictable results @] |:| ¢ ’

This is an indeterminate (random) error.

Result
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No Errors Random Errors Systematic Errors

[ Download Pharmacy India Mobile App from Play Store ]
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2. INSTRUMENTAL
_ERRORS ©i

@ These are invariably
caused due to faulty and
uncalibrated instruments,

|

such as: T
e pH meters - --[ Uncalibrated ]
e UV-spectrophotometers Instruments

» potentiometers etc.

000 —

s

) ) A

[ pH Meters

§/é\¢

[ UV-SpectrophotometersJ

2!1Tﬁa5

@ &gﬁmmww
3R 3iwriféd (uncalibrated)
9 fpU T I & HROT
gt 8, o149
e pH At
. TR
o UMM 3|

[ Potentiometers J
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000 —

s

) ) A
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@ &gﬁmmww
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« - Sources of Errors

) | Reagent errors 19 .
/. | 3if¥iep¥ies (Reagent) Ffedr o o ﬁ

The errors that are solely introduced by virtue of
the individual reagents, for examples.

a Afet St bae aafesrra TfHBHBT (Reagents)
& BRUT 3T aldl &, 3&T1e30T & fau
fﬁ_{ Examples / 3argwo1 A

~ Impurities inherently present in reagents.

 3fiesiepl (Reagents) & amIfdes U & Iuflad 3r9IfEaf

- High temperature volatilization of platinum (Pt). |
| 3T AIUHH R WfeAH (Pt) BT arsdiesor. #

T



https://play.google.com/store/apps/details?id=co.april2019.pindia

=% 4. CONSTANT
© _ERRORS

i ) -
(> Multiple measurements
show thesame | ‘, :’
constant error. i E
L ) .| Same Error |__ N r
. A Every Time .
AR | S — T | I ——— el 4
Measured J J
Value C PG
--0---0---0---0---0---0----—--- oo aq  |---0---0---0---0---0---0---=----- fer
Measured Error )1 L 1
Values e
. 4 . 4 . . > . . t . 4 " >
1 2 3 4 ) 6 1 2 K] 4 S 6
Measurement No. HIY =1

and direction.

{_‘ N Error is constant in magnitude] {_@_ Ffe F1 ulRmmor iR e J

\
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A F T

mﬁmgﬁm

\
A common cause of proportional errors 8
is the presence of interfering contaminants * 1 ¥
in the sample. N

i

N / )4

3uTfds FfeAT BT TP AR BRI . L ©
A | dTE STl dTet HgWah| (contaminants) } %\)
Y 3ufRafa 21 o S

b i i
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&% 6. ERRORS DUE TO
METHODOLOGY

Both improper (mcorrect)

of a reaction often lead to
serious errors.

o —— i ———————————— ——. ———

I —————————————— ——— O ——— ——— ———— ——— ————

Improper (Incorrect) Incompleteness
Sampling of a Reaction

7

|
s

—_—

——
Taking a sample that does not

represent the whole leads to
wrong results.

If the reaction does not go
to completion, it gives
incorrect results.

[ T PRSP SN S S SIS S S ——— N e o - e e s e - ———— —— —

T —————————— ———————— ———

" : N
sampling and incompleteness .

6. Tzfd (METHODOLOGY)
% BRI I gﬁm ‘

| ERRORS

Leads to

SERIOUS

0
o
o’O\?

L@ Proper sampling + Complete reaction = Accurate results

Avoid these errors for reliable & trustworthy analysis.
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SIGNIFICANT FIGURES
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1. What are the scopes of pharmaceutical chemistry?
th'l#ﬂ-'ﬂﬁﬂv_el' WRAA @A (Pharmaceutical Chemistry) &T
8 FaT 87

[ Download Pharmacy India Mobile App from Play Store ]
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QUESTIONS TO BE ASKED: & JTe aTel 9o :

2. Define significant figures. How can we determine
the significant digits. "\‘ITQh? HEAIT (Significant Figures)
qReNT FI| g7 WIdF A (Significant Digits) FT @ FeiRa
FT TPhd 87

[ Download Pharmacy India Mobile App from Play Store ]
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QUESTIONS TO BE ASKED: & SITa dTel’ W24 :

F41 g7 A F AT Tdsvl
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@ minitio‘nj

Quantitative or semi-
quantitative test to detect
and control small amounts
of impurities present in

V]

/" Key PoiD

‘ /‘\ LIMIT TEST
= (Hr tr&&M)

—/@ T )

k

@&

HEATHS AT T-HHATcHSD

U&7 ST gardf § Iufeyd
gl & B amEr &
Ugda 3R =01 & ferg

T SITaT B |

‘—

Control Limits
'\:ﬁm CARCDE L |

substances.
@ Detect Impurities
Q, SrIfEEt & vga

Ensure Purity ‘
Y Y& gifed .

Quality Assurance
TOTGT ST
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Principle of Limit Test of Chloride
(mﬁmpﬁmzﬂﬁl@iﬁ)

/

 Based on (31TeNiRd 8): ‘
Y / e Chloride precipitates with Silver Nitrate in presence of Dilute Nitric Acid.
o (FIRTSS DI Id&YYT [GeaR T8¢ I BIdT 8, Sid Udell IS¢ 3T SURATBI1) |

e Condition (Q]‘Ef)
e Opalescence in sample solution < Opalescence in standard solution.

o (AT {deTaH H ¢EeTu A fdela I B gIHT a1igyl) i

{ NaCl + AgNO, _21™N9% _ NaNoO, + AgCl J B
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Procedure (9fshdT)

Standard Solution (ATd® [aede) Test Solution (T{&TOT fAerdeT)

Take 0.05845% w/v sodium chloride . . .
, _ o Dissolve the given sample substance in
solution (1 ml) + dilute nitric acid (10 ml)
water and transfer to a Nessler’s

; %g;;s%;g%%ogwfiw% cylinder. (fET 31T THA T ITeAT H ETelhT
L o) » Sl SR fAeisT F 31 ))
A1 feah 31F e (10 ml) AFeR st A 316l ()

Dilute to 50 ml with water and add silver A T N —————
y4 nitrate (1 ml). (91T AR 50 ml d : '
$%’3—T1T)1(mlc« > Fre) (Ffe IR A 3T FRATRT AN 10 ml
= FII%iE%iiIFIIQ

Add dilute nitric acid solution (10 ml),

Stir with a glass rod and allow to stand for Stir with a glass rod and allow to stand
¢ 5 min. (FAF S J AT 3R 5 A dF  for 5 min. (FAT A T AT 3R 5
R EA ) [Ade ds R @ E|)

[ Download Pharmacy India Mobile App from Play Store ]
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PRINCIPLE OF LIMIT TEST SULPHATE

N

Reétlon between Barium Chloride
(BaCl,) and soluble sulphates in IRTH FIRTSS (BaCl,) 3R W{’ﬂﬂ
presence of dilute Hydrochloric Geithe &l THThAT Udel 313@3@%
Acid (HCI). PR 37T (HCl) & ufkafa F g 21
(aRTH wiRTsS 3R ga-iehial Tethe B
I 3ifHfohaT udel gsgIaliNG /T | — » ~
kzﬁ Jufefa & gl &) (@) observation (3@eit®): |
- N Turbidity produced in the test solution — AT
Same || is compared with that of the = «— E;[W
Turbidity —p — standard solution.
. (T e & a0t derermee &Y ger iz @
@ Standard Test qE® faaaq Eﬁ gm @ Eﬁ \_’ﬂ?ﬁ %|) faaaa
(_ Solution Solution . w % .
T K,SO BaCl DIHCl  BaSQ 2KCl
L 29Uy all, el AdU, 'E
l' (Sulphate) + (Barium Chloride) (White Precipitate) + (Potassium Chloride) l']
¢ (Herdhe) (I FiRTSS) (Wha e g, (MR FARIEE)

.
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Procedure (9fshT)

Standard Solution (HATA® faerae) Test Solution (4170 faerre)

: Dissolve the given substance in water or prepare
0

ke LIDEED w7/ PO U Elae as directed, transfer to a Nessler’s cylinder. Add

solutlor} (1 H.ﬂ) + dilute HCL (2 ml) n dilute HC1 (2 ml) (unless already used). (f&T arw

Nessler’s cylinder. (0.1089% w/v Sic TS

Hethe RrereT (1 ml) + SaelT HCI (2 mi) TET) T 1A 3 Ellel AT [ASRMTHR feralet ST,
afe; gger & T 7 g 8N )

Dilute to 45 ml with water and add bartum Dilute to 45 ml with water and add barium

sulphate reagent (5 ml). (9Tail TASTHT 45 ml  sulphate reagent (5 ml). (91T AT 45 ml dh

deh gdell &Y 3R 5 ml IRIA Hethe Tdell Y 3R 5 ml dRTH Fethe HTHRHS

HiARAS AT ) fFema)

Stir with a glass rod & allow to stand for 5

. v v Stir with a glass rod & allow to stand for 5 min.
(FITH T3 I AT 3R 5 fAsIe ae e v o ,
;%t_gél) i . (T 75 & et 3R 5 e a& R e &)

[ Download Pharmacy India Mobile App from Play Store ]
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%R Principle of Limit Test of Iron | witg ¥ wlemr &1 firgia .4

" Based on (3menRa 2):

» Reaction between ferrous iron (Fe?*)
and thioglycolic acid in the
presence of ammonia.

» B IRRA (Fe?*) 3R ariTaEdiids
L JufRyfa # gt 21 p
" Observation (3ractiepA): h

» Formation of pale pink to
reddish-purple colour —
indicates ferrous thioglycolate.

-

0 A
|
Fe* +  HS—CH,~COOH + NH;
(Ferrous Iron) (Thioglycolic Acid) (Ammonia)

v

[ Fe —S —CH,— coo*]

(Ferrous Thioglycolate Complex)

Formation of
pale pink to
reddish-purple colour

Indicates
ferrous thioglycolate.

 3ufRAfF gerfar 21 )
In short: In the limit test of iron, ferrous iron reacts with a9 A g i udteor ®, B 3RRA I &
thioglycolic acid in presence of ammonia to form JufIfd # ARITaTSHIfcid 317 & TTY Affshar
a pale pink to reddish-purple colour. P b T[eIT F FATel-aT-1 37T T g |



https://play.google.com/store/apps/details?id=co.april2019.pindia

%, Role of Citric Acid | H13fd® 3 &I HffdT &

g) N Citric Acid
Citric acid forms a soluble ar: R
complex with iron (Fe?*). - g "
—C—CH,—
____________________________________ J |
» It binds with Fe?* ions and CH,—COOH
keeps them in solution. \_ CitricAcid )
N J
> [ Result / afvoms |
s i Without With
' rreventsiprecpitation °f. Citric Acid R Citric Acid
ferrous hydroxide by ammonia. : i_’ R
_____________________________________ Fe?* + 2NH,OH Fe?* + Citric Acid
‘ + 2NH,OH
» Citric acid keeps iron in solution \ I:> I‘“‘ ! !
and prevents the formation of Fe(OH), { | S e o
. o J 0 rFrecipiiate
insoluble Fe(OH), precipitate. (Precipitate) st inzolution)

_ >

L

Oaﬁlﬁwmmwez*)
& 1Y gt Prciad
LG ]

» g Fe?* A1 & T1J §Y Y
3% Ui § 9910 a1 2|

\

Fe(OH), 3/@&IquT g I AbdT g 4

In short: Citric acid acts as a chelating agent, ‘
keeps iron soluble and prevents precipitation.

dea A aRfed 3t U fRafen gefe & 9 & &1f awar ¢,
AR D Geeiel T@dT & 3R JAT&qvT B Al g |

| &5
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Fer*+CHSH — CH;SH O0C —+2H"

-t

Be
COOH €00~ T HSHC
Thioglycolic acid ferrous thioglycolate

[ Download Pharmacy India Mobile App from Play Store ]
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Standard Solution (Wﬁ?ﬂlﬂ) Lz Soutlon (trﬂlﬁ'ur

Weigh the given

Take 2 ml of standard iron solution (prepared from
substance as per

0.17626 g ferric ammonium sulphate + 10 ml of

i 0.1N H,S0,). (0.17626 g hiReh A TATH Hothe + monograph and

dissolve. (ﬁ\"l"?'l"l"q_c\'T?ff
é’rol)ml 0.1N H,S0, § IR #1eteh g faeief 2 ml "o

ater arer)
Add 40 ml distilled
water. (40 ml AT ofel
= ul)
Add 2 ml citric acid. (2
3 Add 2 ml citric acid. (2 ml @3¢ 31 AT ml TTST¢eh 3TFal
ﬁlﬂﬁ” ¥
Download Pharmacy India Mobile App from Play Store L g&

2 Add 40 ml distilled water. (40 ml 3T{d STel
EEid)
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Add ammonia to
Add ammonia to adjust alkaline pH. adjust alkaline
4 | (FAfAaT A 8T pH R gaAST | pH. (3R
H31) At eI pH
R AT $31)

Make up the
volume to 50 ml

Make up the volume to 50 ml with with distilled water

3 distilled water. (TdeldeT T 3TTd«T 50 ml
o 3T STl & R A N)

ECREGEIEIE G
50 mlﬂ?&l’lﬂﬁ&ﬂ
H RIHN)

[ Download Pharmacy India Mobile App from Play Store ]
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& Principle of Limit Test of Heavy Metals | +m?t engaii a1 e wdtern &1 fiigim 2 ‘

> “ ‘G

@ Principle (ffeia): @ fRiia:

» This test is designed to detect > Ig e urfas agm
the content of metallic impurities &) T ST B F faw %
that develop colour with ! Indicates presence S e Bt ot & ’
hydrogen sulphide (H,S) or Test Solution  H,S / Na,S Coloured of(ql;gvg@n;}eft;s.
sodium sulphide (Na,S) under | (T&IEa) (FTEgIH Hewres / (';rf’n:';'_:,:;‘f) ufRfd garfar 21) §§ OIS {ags)
test conditions. ) m HePbTee (Na,S) &

----------------------------------- - =5 [T AT 2 |

> IE wie e gl Ht Pb + st = PbS + 2H
HEHAT 571d B b foig &, i ! i 1 !

GRI&ToT i GQM3Tl H g8 Lead Hydrogen Lead Sulphide Hydrogen
e (<) Sulphide (Black Precipitate) (EESER)
i : (eTsgio Wewrgs) (Wi HewIEs
Teh1ss (Na,S) q 1 a41dt & | J L (T 31a8) )L |
4 \

Examples of Heavy Metals

B oL LI S
@ 1=e/ ‘ ‘pb/ @ tg @ @ etc. 1=e/ ‘ ﬁb/ @ 60/ @ @)

lron  Copper Lead Nickel  Cobalt Bismuth Sb (3mf3) 3 .
L(Fﬁfs) @) (@ () (Pewe) () ‘:n,tlmon)y dg  ar W Gda Paee  fawmy  dfew )
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Procedure (JTsh3T)
Vo] TestSample (W0wwame) | Standard Sample (ew amn

Prepare 25 ml solution of the substance as  Take 2 ml lead solution, dilute to 25 ml with

1 per monograph. (WW 25 ml distilled water. (2 ml I (Pb) faerdre of 3iR Igd
EEREGRIEETY) STl T 25 ml o Idell I 1)
Add dilute acetic acid/ammonia to adjust pH Add dilute acetic acid/ammonia to adjust pH
between 3-4. (pH 3-4 ¥l & ToIT Tdell between 3-4. (pH 3-4 & & ToIT el THifeH
wdifee a1/ 3T e |) 31 /31T fJeme )
Add water up to 35 ml. (9Tl fA@THT 35 ml  Add water up to 35 ml. (9T=iT fA&THT 35 ml d&
e A1) cod))
Add 1u(:)ml H,S solution. (10 ml H,S TaerareT Add 10 ml H,S solution. (10 ml HyS R Fa—
Dilute to 50 ml with distilled water. (3Tfd  Dilute to 50 ml with distilled water. (3T T H 50
ST 8 50 ml deh Iclell i) ml I Idell 1)
Stir immediately and compare colour with

S o Stir immediately and compare colour with test.
j:i:liaéd*gl) e ARG (37 TG TACT 3R LT T JofalT GHeTor 8§ i)

Download Pharmacy India Mobile App from Play Store
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P %
. Principle of Limit Test of Arsenic |4 ¢
o ool co— .
3 HHT dteror &1 fagid £
PriHCiple (ﬂ‘l@iﬁ): Apparatus (m): o — :Aaepr::mc Chloride
| o@e . e = (R FARTSS BTl
The test is based on the reaction of v Theapuaratususedin sl — ;g;z;t;e;r

arsine gas (AsH,) with :
mercuric chloride paper, producing . Gutzeit Apparatus /
yellow stains Arsenic Test Apparatus.

............................................................. - _,-
Jg TRI&T0T 3R 79 (AsH,)

Mercuric Chloride Paper Yellow Stains ® 3g q‘&g.]u'[ ﬁ LTQ‘_CB
3R W FARTSS PITST (White Paper it gesl

|'le——. Glass Tube

(Tt i)

Side Arm

3;I-f§|-fa)—q-[ Eﬂﬁﬁ impregnated with 3UHI0T W T Generator
Eﬁ O3 3 % Mercuric Chloride) (maqﬁm EiEilus's' Eﬁ ua Bottle
fore diet o= 97 & R a1 IR udeor dy  CRE e R Test Solution +
--------------------------------------------------------------------------------------------------------------- \ : Zinc Granules +
AsH, + HgCl, —  AsH,HgCl Ped gl Dil. HCl
(Arsine Gas) (Mercuric Chloride (Yellow Stain) ' (aveqor g + foies g +
on Paper) (3 Y FTARTES)
.................................................................................................................... 41
! Eagy . Note: The intensity of yellow stain produced by the test solution
_C_ Key Takeaway (ﬂ@ ﬁ§)° @ should not be greater than that produced by the standard.
‘S Arsine gas (AsH;) + Mercuric chloride paper — Yellow stains Ale: TdiemT g gRT 301 iel el B disicll A gRT I

et ered Y dftgar A 31feres 48 Y TRy
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Lead
acetate
woO Ol

[ Download Pharmacy India Mobile App from Play Store ]
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g £+ Reaction Paa;vay of Arsenic

oY R 28 P o

(N

. oo i |
e \—H{ Reaction Pathway (3ifSiferar wiref) }._k ~
@ Initial Form / URIYS &9 2 ) Final Form / sifaw ¥q
- — Reduction / s —

Arsenic acid | I Arsenious acid &

H.AsO "As 7 Reducing agents / 3q&mI& " (H AsO ) *hs.

(H:As0) ¢ A %e || ) Cia) (o) T a7 oNe,

¢ o |-| ,AsO, o
Arsenic present as arsenic acid — L Reduced to arsenious acid (H;AsO;)
(H;AsO,) in the sample. [ s~ __ by reducing agents like
: S RN 00 000 esescsaee KI, SnCl,, Zn, Hl.

T 7 o afae e g diefrm ana’rs'rsz S wRTEE,
1(H3Aso4) & ®9 § Iufed e 2| i, HCl S 3w gkt i
5 i 3t (H.AsO,) H agerdr g Ll

- ~ == I

U il | et i 2 Bt i,

[:\ ' Y Key Takeaway Arsenic in sample: H;AsO, — reduced by KI, SnCl,, Zn, HCl — H;AsO; ] J
N e



https://play.google.com/store/apps/details?id=co.april2019.pindia

Formation of Arsine Gas & Yellow Stain ‘

o0

arﬁqﬁwmﬁn’rmqalﬂww

@ Further Reductlon (3T 3T=IA)

e

Arsenious
compound
or

H3ASO3
.

~

J

Hydrogen

Further reduced to arsine gas (AsH;) by hydrogen.
3T BISgIoI g1 g 3 9 (AsH,) & uRafdd giar

> AsH, N

" (Arsine Gas)

J

\

Reaction with Mercuric Chloride Paper

(IR WW o aﬁlﬁ?m)

Arsine gas reacts with mercuric chloride paper — yellow stain.

wﬁqﬁamﬁm%wﬁmﬁ%mﬁmwﬁél

>',\ .
-
L
# AL ‘
2%

Mercuric Yellow Stam /
Chlonde Paper

&

J
w Key Takeaway (J&4 ﬁ'g’): Arsine gas (AsH;) reacts with mercuric chloride paper to produce yellow stain. | .
* 7& fdg: o 1 (AsH,) RIS FNTEE BT & SHHfHaT e die oeal I a8 1 )
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> LIMIT TEST FOR ARSENIC (REACTIONS) : -

e TR T gdeor 6l rfafharng «—

o — —
PR
= Arsenic acid Arsenious acid e

Arsenious acid Arsine gas

H,AsO, + 6[H] —» AsH, + 3H,0 §§;

AT 3 =TT A OO0

J
"

AsH, + HgCl, —>» Hg(AsH,), + 2HCl

Arsine gas Mercuric chloride I *_ 0 aind \|
yellow stain / 9T erea |

A RRIRS FARISS

l
P '
0

)

..-@-.. o
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