Answer on the Question #65323, Chemistry / Other

For the following analytical scenario below which involved initially diluting 20 ml of the original
water sample into a 1000 ml volumetric flask. Subsequently, the sample was prepared and
analyzed as depicted below:

Volumetric flask (500ml) #1
Sample Composition: 5 ml of sample + 0 mL of 300 ppm Na 0.5% LiCl,
Absorbance: 0.12

Volumetric flask (500ml) #2
Sample Composition: 5 ml of sample + 1 ml of 300 ppm Na + 0.5% LiCl;
Absorbance: 0.17

Volumetric flask (500ml) #3
Sample Composition: 5 ml sample + 2 ml of 300 ppm Na + 0.5% LiCl;
Absorbance: 0.21

. If all the flasks were diluted to a final volume of 500 ml with distilled water calculate the final
concentration of sodium in the sample through a graphical and mathematical solution.

II. Why Lanthanum and Cesium or Lithium are added to solutions to be analyzed for Calcium
and Sodium respectively?

Solution:

To solve this task the Beer-Lambert Law needed.

A=c¢lc

where A is absorbance, ¢ is extinction coefficient, [ is absorption path length in cm, c is

concentration of solution in mol/I.
Conversion of concentration of standard solution from ppm to mol/I:

1 ppm is 0.001 g/I
300 ppmis 0.3 g/I
0.3 g/l is 0.013 mol/I

Concentration of standard solution in volumetric flask (500 ml):

o = Ve * Cst
Vfi!ask
Input data:
Volumetric flask #1 H#2 #3
(500ml)
Volume of sample 5ml 5ml 5ml
|7 0oml 1 ml 2 ml
Cst 300 ppm 300 ppm 300 ppm
cs¢in volumetric flask 0 2.6-10° mol/I 5.2:10 mol/I
A 0.12 0.17 0.21




Mathematical solution:
Ay =c¢lc,
A, = ¢€l(c, + ¢c4t)
Az = el(c, + cgt)

Ay elc, G
A, B el(e, +cy) B Cy + Cst

012 Cx
017 ¢, +2.6-1075

c, = 6.24-107° mol/I

Ay elc, G
Ag B el(e, +cyt) B Cy + Cst

017 Cx
021 ¢, +5.2-107°

¢, = 6.90- 10 °mol/I
¢, = 6.57 - 10 °mol/l

Concentration of sodium in original sample of water:

mol mol
¢, = 6.57 - 10—5T -5000 = 0.33——

Graphical solution:

0.22

linear fit
0.20 -

0.18

0.16

Absorbance

Equation y=a+b*
Weight No Weighting
Residual Sumof ~ 1.66667E-5
Squares
Pearson'sr 0.99795
Adj. R-Square 0.9918
Value Standard Error

0.14 +

Intercept 0.12167 0.00373

8 Slope 0.01731 0.00111

0.12 [

0 1 2 3 4 5
. 10° mol/I



_ Intercept  0.12167
“ = " Slope 001731

= 7.03-10"°mol/I

_smol mol

[I. Lanthanum and Cesium or Lithium are added to solutions to be analyzed for Calcium and
Sodium respectively like ionization suppression solution.
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