CALIBRATION METHODS

Basis of quantitative analysis is magnitude of measured
property is proportional to concentration of analyte

Signal ec[x] or Signal =m[x]+ Signal ..
Signﬂl —Signal blank

[x]=

CALIBRATION CURVES (WORKING or ANALYTICAL)
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SAMPLE PROBLEM:

Analyte Concentration (ppm*) Absorbance
0.0 (blank) 0.05
0.9 0.15
2.0 0.24
3.1 0.33
4.1 042
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Define Varance and Covariance:

_Ze-%)? o XX -9)

= N-l "3" N-1
X=2.02 y=0.238

2.02% +1.127 +0.02% +1.08% +2.08%) 19,8

4 4
(~2.02 x—0.188) + (=1.12 x —0.088) + (~0.02 x 0.002)+...
Sy = 7
10,9562

S

=2.707

Sxx =

=0.23905
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Syy 0.23905
Slope: m = S: =707 =0.0883
b=y-mX
Intercept: =0.238-(0.0883x2.02)
=0.0596
Calibration expression is
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Calibration Techniques

e 1. External Calibration Curve Method
2. Standard Additions Method

* 3. Internal Standard Method

Edit Copy New Comment Share

External Calibration Curve Method

1. Most convenient when a large number of
similar samples are to be analyzed.

2. Most common technique.

3. Facilitates calculation of Figures of Merit.
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External Calibration Curve
Procedure

1. Prepare a series of standard solutions (analyte
solutions with known concentrations).

2. Plot [analyte] vs. Analytical Signal.

3. Use signal for unknown to find [analyte].
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Example: Pbin Blood by GFAAS

[Pb] Signal

(ppb) | (mAbs) Results of linear regression:
050 | 3.76 SEmitb

150 | 9.16 m = 5.56 mAbs/ppb
2.50 15.03

3.50 | 2042 b =0.93 mAbs

4.50 25.33

5.50 31.87
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Calculate the LOD for Pb

20 blank measurements gives an average signal
0.92 mAbs
with a standard deviation (Sb) of
O = 0.36 mAbs
LOD = 3 Sh/m =3 x 0.36 mAbs / 5.56 mAbs/ppb

LOD = 0.2 ppb
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Find the LOL for Pb

Lower end = LOD = 0.2 ppb
(include this point on the calibration curve)

S op = 5.56 x 0.2 + 0.93 = 2.0 mAbs

(0.2 ppb (X) , 2.0 mAbs (Y))
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Find the LOL for Pb

Upper end = collect points beyond the linear region
and estimate the 95% point.

Suppose a standard containing 18.5 ppb gives rise
to s signal of (Y practical= 98.52 mAbs)

This is approximately 5% below the expected value
of (Y theoretical=103.71 mAbs)

(18.50 ppb , 98.52 mAbs)
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