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Onwg Seiyvovus oo Tuipe al A. tov [apapripetog 1. 1 exavainwindTyra (precision) twv AVOAUTIK@Y
dedouévev 5 o1 rov Bafud auolBaioc suuoeviae ueTodd v dedoutvav td omoie Aaufavovial Ue
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Onwg dsiyvoups 6to Tufpa alA-2, Tov Mupaptipatoc 1, N uspoinpia (bias) amorshei UETPO TOL G-
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autov Tov eifoug vitkdy Sivoviar oTig avapopés 3 xat 4 ato Tunua alA-2 tov Mupapmiperoc 1. Qotdéco
Ta aroteAéouata prag avéluene autol Tov gidoug Ba TeptiauBdvouy Tuyaia km CuGTHHETIKG GOdALATE.
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'Exe1 cvuowvnbei we evouGBijaia (sensitivity) evoc opyavov 1 ties ueBddon va mpocdlopitezar © UE£TPO
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1E H BAOMONOMHIH ITIZ ENOPTANEE MEQOAOYE

Ohot ot Throt avehvTikGy pedoduy, ue §vo efupEcels. arutovV fabduovduyes (calibragion). wia duady-
KUGL OV GUVSEEL TO UETPOVUEVO UVUAVTIKG GTHd UE 17 GUYKEVIPLGT ToU BT O.‘t.':p:-;tc =y
cuvnBicugves uedoool fabuovounacig xaplkagﬁa»"ouv ﬂ/aww i
M uéfodo rvrcTic TPocHiKIg KUl TOU EGIITEPINOV RPOTUROL.

1E-1[ Kapmoics Budpovounons (

Katd t ypion e teyvikis ¢ xqurdins fabuovouncns (calibration curve) sigdvoveuan gto dovgyo
apxeté mpdTuna deaduata, us axpPdc YVuoTés GUYKEVTPAGEIS TOL QVUADTH Kat w
o opyavov. Tvvibag akoiovdzi Sidpbucn eV eVBEIZERY AUTAV ¢ PO TV Evdaiin Tou TUGROL.
Tmv 18avikn AEpiateoT T0 TVPAS TEPLEEL OAG T GUGTETIEG 10U Seifuatas extdg uxd tov avaiidm. M
o TpoxvmTovTa dedouéve cyedaisTar fidypauua e SepBuouivne EvoEEng Tov oprévoy e TPOS TN
JUYKEVTPWOT] TOV avaAdTr). T

T ito Lygfua 1-8. mapoverdletar we Tumkh, xaumdAn, Babuovouncnc (mou ovoudstan axicnc
Kaubin -€pyaoias W avaivti) Kaumdi] 1| xauabin avawopds). Tvyv hauBavovian Swypaundte e
omoia sivar ypauikd GE WA GPKETE EVPEIX TEPIOYT GUYKEVIPOGEWY (dovauixy zzproyn). Ta Sraypé-
uate autd sivdi emountd va Eival Ypauukd, erewdn vIoKewTaL G pepdtepo Pubud o GoUAuaTe ce
oyEom LE TIC un ypaumkés kaurvass. Asv sival dueg acuviiBieto va zpoxiTsovy un YPaUUIKE Siaypu-
HATA, TO OWOiC aTATOVV MEYEADTEPO apiBud dedouévev faBuovouncne (epiccdtzpa TpéTURE e
Abuazo) ya va sfaxpiBabel axpipéotepa n oyéon ueTald £vbeiing opyavoy xm GUYKEVTpOGTIC. Tuvi-
Bwg, a0 TV KaUTOAT] [5::9,.1@@&“_@; mpoxvrzal wa siicweon ue ™ néBodo ehdpcrav TETPUYOVOV

(ITapapmpa all), @cTe va zival BUVaTOC 0 GUETOG VEOAOYIGUOS :M\E'W}?udtmv;h
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Tymupa 1-8 Tpauuna] xaurdan faduovouncne e  uédodo tov rvectav mpocinkév. H CUYKEVIpLET TOV
ayvdoTov vrodoyilerar and v KAGN M XA TNV ToUR GTOV G30VE TV TETAYUEVY b, 1 axé v aposxBoid s
evbeias, OnmS TEPIYPUOETAL GTO KIILEVO.

E - . . . H - ey P R Sy e -t = A1) - : x T
Or G0 zéawEseig cival ot BupuuLtoRss KEt 0t KOVAOUETDIRES UEtuoet, Nel 6718 JU0 TCOIRThoELs, oymon uoTeedd
TNZ ULTPODUEVAS OGOTNTED KAl THS TUYRTVTOWGTS TOV (VEALT WROREL VR DRQAOVIGHEL ue ypren sxu
GTUWV YUGIKWLY GTRBEROV.
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Example-
Sensitivity
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E EXAMPLE 1-1

'f- A least-squares analysis of calibration data for the de-
L : termination of Jead based upon its flame emission

i spectrum yielded the equation
E $= 112 cpy + 0312

lf where cp, is the lead concentration in parts per mil-
E lion and § is & measure of the relative intensity of the
 lead emission line. The following replicate data were

Btrwaobtamd

l.

E No. of Mean

k Concn, ppm Pb  Replications  Valueof § $

E 100 10 11.62 015

i 1.00 10 L.12 0.025
L 00w U 00296 0,008
I"

L

Calculate (a) the calibration sensitivity, (b) the

L analytical sensitivity at | and 10 ppm of Pb, and (c)
L the detection limit.

(a) By definition, the calibration sensitvity #1 is
the slope of the straight line. Thus, m = 1.12.

(b) At 10 ppm Pb, y = mlsg = LI20.15 =735,
At 1 ppm Pb, y = 1.12/0.025 = 45.

{c) Applying Equation -4,
S = 0.0296 + 3 X 00082 = 0.054
Substituting into Equation 1-5 gives

0.054 - 0.0296

Cn = G = 0.022 ppm Pb.




Calibration Sensitivity

S =mc+ S,
where
S = signal

c = concentration
S,; = signalof blank

m = slope (Calibration Sensitivity)

Calibration Sensitivity (m)

S =mc + 8§,



Analytical Sensitivity

Yy =m/s,

where

m = slope

s. = standard deviation

5

of the measurement

Signal Detection Limit

LSm = Sy + k.S’N
where,

S = mimimum distinguishable signal

m

S5 = mean blank signal
s,; = standard deviation of blank signal
k = 3tor Detect. Limitand 10 for LOQ



Concentration Detection Limit

Sm = Sw + ka,
S =mc+ S,
LS - LSb]

m

Limits of Quantitation
and Linearity

oL

Instrument response

Dynamic range ——
!
|

Figure 1-7 Useful range of an analytical method. LOQ =
limit of quantitative measurement; LOL = limit of linear
respanse.
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SEXAMPLE 1-1

C A least-squares analysis of calibration data for the de-
termination of lead based upon itz flame emission
spectrum yielded the equation

§= L12ep + 0312

[ where cpy, is the lead concentration in parts per mil-
t! lion and § is a measuse of the relative intensity of the
- lead emission fine. The following replicate data were
L then obtained:

No. of Mean
L Concn, ppen Pb  Replications Value of § 3

B

f 100 10 11.62 0.5

L L0 10 L2 002
) % 0096 00082
d

L e pl el et el el el et el et

Calculate (a) the calibration sensitivity, (b) the

analytical sensitivity at | and 10 ppm of Pb, and (c)
the detection limit.

{a) By definition, the calibration sensitivity m is
the slope of the straight line. Thus, m = 1.12,

(b) At 10 ppm Pb, y = misg = 1.12/0.15 = 7.5.
At 1 ppm Pb, v = L12/0.025 = 45.

{c} Applying Equation 1-4,

Sm = 00296 + 3 X 0.0082 = 0.054
Substituting into Equation 1-5 gives

_ 0054 - 0.0296

Cm 112

= (.022 ppm Pb.




Selectivity

S=moc, + myc, + moc. + S,

ky =m,/m,
k. ,=m./m,

S=m/c, + k, c, + kC_ACcC) + 3,

where the k's are the selectivity coefficients

Calibration Selectivity

m, = slope

-
-
-
-

e mg :r:slope

el m,. = slope




