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Error is the drfference between the true resuIt (or accepted true resuIt); ;_;
and the measured result = yf |

If the error in an analysrs is Iarge serrous consequences may resuIt
As reIrabrIrty reprodumbrhty and accuracy are the basrs of analytlcal
chemlstry = | - -

A patrent may undergo expensrve & even dangerous medrcal treatment‘

based on an mcorrect Iaboratory result because of an anaIytlcaI error




or= measured mean value — true value

- true Value -

nd the difference between the experimental

value and true value is termed as absolute error.







Iney are ; wlts in the analytlcal
Pr oced _fe or the lnstruments used in the
“analysi -

Déter ninate errors are syste
~ they are not random.




or may cause the

analytlcal results produced b the method to be
~ always tqo hlgh




Determinate error can be additive or they can
be multl olicative . It depends onthe error &
.ow it enters mto tr e calculatlon of the final

result .

ThIS determinate error could be the resu‘t of
“an |ncorrectl-f‘_?'f allbrated balance




If the baIance |sset so that the zero pomt |s actually
0.5 mg too hlgh all masses determlned W|th this
balance WI|| be O 5mg too h|gh

If thls balance was used to we|gh any std. sol. Used

in the Iaboratory the std. concentration will be

erroneously high, and all of the results obtalned
|s std WI|| be erroneously hlgh




~ The error is reported as the absolute error, the
absolute value is the dlference "
 and measured value.

etween the true

True value =

Absolute error




. The faulty step is repeated every time the

‘determatlon is performed. Whether a sample
s analyzed 5 times or 50 times, the results




Systemlc error is under the control of the analyst.
How are determlnate errors identified and
corrected 2

One is ;0 analyze the sample by a completely
dn_‘ferent analytical procedure that is known to involve

no systematic errors. Such methods are often called
“standard methods”; ; they have been evaluated

extenswelA by many Iaboratones & shown to be




reference material of known, accepted

The 2nd method is to run several analyses of a

conc‘ntratlon of analyte. The difference between

ncentration and that measured by
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. -'-Analyst errer They may be the result of mexpenence
'msutﬁ(:lent tralnmg - -

An analyst may use the mstrument mcorrectly

iPerhaps by placmg the sample |n the mstrument

j..’alncorrectly eachtime.

."'_Settlng the mstrument to the wrong cond|t|ons for anaIyS|s.

-.'-.M|Sread|ng a menlSCUS |n a VOlumetnC ﬂaSk aS h|gh( OI‘




These 'a"re due to factors for WhICh the individual
analyst is responS|bIe and are not connected with the
method or procedure they form part of the personal

~equation of an observer.

Examples are:

Mechanlcalloss of materials in various steps of
anaIyS|s -
Underwas




 Some analyst are unable to Jud.ge color changes
Sharpl /in V|sual tltratlons WhICh may result in sllght
overste _,plng of the end pomt ‘ -

TrahSén,tiOn é.rArOrs‘l e. copying the wrong |
mformatlon mto a Iab notebook or onto a Iabel




 Proper training, experience, and attention to detail on
the part of the analyst can correct these types of
errors. | -

ontaminated or deco'mposed reagents can cause

determrnate errors.

nAT =




. Impurities in tereagents may interfere with the
determination of the analyte espec:lally at the ppm
level or below. |

» Numerous errors involving instrumentation are
pOSS|bIe mcludmg . |
. Faulty construction of balances,

| ncor'rectihs_trum ent alignment,
Incorrect Wavelength settlngs




m_a; lcprocedure to check the instrument

ttings and operation before use. Such
procedures are called std. operatmg (SOPS) in

; the m-ny Iabs




In mstrumental anaIyS|s electncal hne voltage fluctuatrons
_ are a partlcular problem ThIS IS espeCIaIIy true for - B
automated rnstruments runnrng unattended overnlght

Instruments are often calrbrated durrng the day When -
| ‘.___f:_;';,.eIectrlcaI power |s In hlgh demand -

At nlght when power demand |s Iower completely
‘-';_changlng the relatlonshlp between conc Of anaIyte and
measurell S|gnal .. _,




Analytlcal Method The most serlous errors are those |n the
method ltself - | | - |

Examples of method mclude
lncorrectsamplmg -
B _?",Incomplete reactlon for chemlcal methods

f’Unexpected mterferences from the sample |tself or reagents
ifgj}used = | = -

"-‘f,_,_f,‘Loss of analyte durmg sample preparatlon by volatlllzatlon or
preC|p|tat|on e =




”.In t|tr|metrrc anaIyS|s errors may occur
= "‘Fallure of reactlons to proceed to completron

- -_'.Occurrence of rnduced and S|de reactlons

| - '| n g raV| metrlc an aIySIS
';.'-.'Decomposmon

7 co preCIpltatlon and post - preC|p|tat|on

Precrprtatron of constrtuents other than the desrred ones. . =




Contamlnation of sample by external sources can be
~ a serious source of error and may be extremely

varlable
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- Sources of random error include the limitations of

readlng balances, electrical noise in instruments and
vibrations Caused to the bundmg by heavy vehicular-

trafflcklng ‘which are beyond anyone's control..

Fo'r eg. ‘A balance that is capable of measuring only
t0 0. 001 g can not dlstlngwsh between two samples
- with masses of 1.0151 & 1.0149 g.




t is the one which matches

ith true value of a measured

ccUracylsmverser proportlonal to the erro
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The’. response Of mOStof the -inStrumentS Changes with tlme ‘beCause o

The de'te“rmi'nat_'e _perso'hal errors may be eliminated by care, practice and self

discipline *




Analysis of standard samples:

The errors of method can be checked by carrying out the analysis of standard
sample prepared in such a way that its composition is exactly the same as that of
material to be analyzed.

For this purpose, standard materials containing carefully analyzed constituents are
available from National Bureau of Standards.



Independent method of analysis

It is carried out to maintain accuracy of the result

e. g.
iron (|
iron (I

ron (I11) is first determined gravimetrically by precipitation method as
1) hydroxide and then determined titrimetrically by reduction to the

) state.
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Wt of component |n std substance
- X . result obtatned for unknown

here X Wt of the component present in
the unkncwn sample -
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