Calibration Lecture Notes

Calibration With Standards

Signal from Standards:

N-11 i-1,2.N x; - yi -
0 | |p2152:10%
0.05 ~
0.7 6.785-10
11 0.00642
52 0.01057
65 0.02204
117 0.06488
15.2 0.11676
201 0.15202
242 0.20115
59.4 0.24206
0.29400
Calibration Data Points
0.3 I | | =]
@\ [n]
g 021 : .
3 Y;
o] o
s ooo
ﬁ [n]
=4 01f =
(2 .
O L o i ] ] ] ] ]
0 5 10 15 20 25 30

Concentration



Regression Analysis:
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Calculation of line:
Slope: S
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Uncertainty Calculations:

In the regression
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In the intercept
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Analyisis of an Unknown:




Calculation of unknown
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Calculation of uncertainty in unknown
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Calibration by Standard Addition (M&M's example):

Mass of the M&M's in the bag:

Massinitial = 50-gm

Next you add 5 M&M's to the bag and find the new mass:
MM added = 5
Mass g = 55-gm

mass of the 5 M&M's that you added:

Mass gqded = MaSSting ~ Massjpitigl

Mass 5qdeq = 2-00000-gm

From number of M&M's added, determine mass of each M&M

Mass qded

Mass =
MM Mm added

Mass qpq = 1.00000-gm

The number of M&M's initially in the bag

Mass|nitial

MM :migig = —————
initial Mass

MM initial = 50.00000

And now it is time to eat!!!
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Standard Addition (Chemistry Problem)
Analysis an sample of dirt to determine the concentration of lead

Signd sample ~ 0.5879 ppm - 10*6

Cstandard = 500-ppm
V standard = 0.1'-mL
Amount of lead added in the spike.

1-gm
mass ghike = C -V e
spike standard vV standard (1_ mL)

mass ke = 5.00000-10 ° -gm

Calculate the increse in the concentration of the sample.
V tota - 100.0-mL
Mass ghike
v total'(iﬁj?)

C gpiked =5.00000-10

C spiked -

C spiked = 0.50000- ppm

Measure the signal of the spiked sample

Signa spiked 0.7816



The signal of the spike:
Signd spike Signd spiked Signd sample

Signal =0.19370

spike

Calculate instrument response ( signal : )
concentration
Signa g5k
Response - R
C spiked

Response = 0.38740-ppm 1

Now, recall the signal of the orignal sample:

Signdl gmple = 0.58790

This corresponds to a sample concentration of:

Signd gample
Response

Csqample a

C sample = 1.51755-ppm



But we assumed that the signal from the "spiked sample" is equal to
the signal from the sample plus the signal from the spike. Or that:

Signal ghiked=SIgna gample + SIgNal ghike

However, the sample is slightly diluted by the volume of the spiking
solution (0.1 mL in this example).

So "scale" the signal to account for dilution:

Viota ~ V standard
Vtotal

Signdl sample_adjusted = SI9n@ sgmple’

Signa sample adjusted = 0.58731

Repeat the above calculations with adjusted signal

The signal of the spike:

Signal gike adjusted = S9N gpiked ~ S9@ sample adjusted
Signa spike adjusted = 0.19429
The response

Signal gike adjusted
C spiked

Response_adjusted -
Response _adjusted = 0.38858- ppm 1
The adjusted response corresponds to a sample concentration of:

Signd gample
Response_adjusted

C sample_true

C il A teer = 1.51296- D0M
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Calibration with an Internal Standard:

Run #1, standard mixture with known concentration of Alar and decane.

Alar
Concentration Caar sid = 2871 ppm
Peak Area Ao gd - 6:824-10%
Decane
Concentration C decane sid = 2-55'ppm
10
Peak Area A decane std = 7-31:10
Calculate Response of Detector
Alar
Adar_std
Response 45 =
Calar_std
— 4 -1
Response 45 =2.37687-10" -ppm
Decane
A decane _std
Response gecane =
C decane _std
-1

RESPONSE gorane = 1.31712-10™ -ppm

Relative Response
Response g5

Response decane

Response g 4jve -

RESPONSE oy i@ = 1.80460-10 °
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Run #2, Unknown Alar concentration spiked with a known
concentration of decane.

Alar
Concentration Caar unk
Peak Area A gar unk - 8:367-10%
Decane
Concentration C decane unk = 2-46-ppm
12
Peak Area A decane unk = 32310

Response to standard (decane)

A decane_unk

RESPONSE decane - C decane unk

RESPONSE gocane = 1.31301-10™ -ppm *

Response to unknown (from relative response)

Response g5
relative™ RESPONSE gecane

Response

Response 4 5 = RESPONSe g gtive RESPONSE jecane

Response 4o = 2.36946-10° -ppm *



Concentration of unknown

Ad ar_unk
TEPNEAATC ik
_un
c N A dlar_unk
aar_unk RESPONSE g o

Calar unk =0-03531-ppm



