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Subject

Determination of total hydrocarbons (THC): Identification and
% Quantification

k The influence of soil physical and chemicals properties on
y THC extraction performance and quantification

Validation of the performance of the developed method for the
analysis of contaminated soils
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MATERIAL AND METHODS
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Preparation of spiked soil samples

v

Soils thermodesorption

Mineral oil and gas oil standards (50/50) |

0,820 mg/ul \
A
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Preparation of spiked soil samples

v

Soils thermodesorption

'

Analysis by ATR-FTIR

: : e m e m oo
Quantification | Detector | DTS

Resolution : 4 cm’!

Acquisition range: 400
4000 cm!

interferogram
accumulations : 32 sca

v l
HS/TLSE-ATR-FTIR !
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Penetration depth= 1p.
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Preparation of spiked soil samples

v

Soils thermodesorption

'

Analysis by ATR-FTIR

. I TLSE-ATR-FTIR method validation

! Field trial and applicability

|

HS/TLSE-ATR-FTIR
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termination of influencing factors by experimental design

Factor Code factor Level - Level +
TOC (%) X1 <0.5 >2
Humidity (%) X2 1 30

/ Na,SO, X3 Low High

Concentration (ppm) X5 400 3000

Type of soil Xy Sand Clay
Experience COT Humidity Na2SO04 Concentration Soils
rional 1 <0.5 1 Low 400 Sand
| matrix 2 ) 1 Low 400 Clay
3 <0.5 30 Low 400 Sand
4 57) 30 Low 400 Clay
5 <0.5 1 High 400 Sand
6 ) 1 High 400 Clay
7 <0.5 30 High 400 Sand
8 >2 30 High 400 Clay
9 <0.5 1 Low 3000 Sand
10 >2 1 Low 3000 Clay
11 <0.5 30 Low 3000 Sand
12 >2 30 Low 3000 Clay
13 <0.5 1 High 3000 Sand
14 >2 1 High 3000 Clay
15 <0.5 30 High 3000 Sand

, Intersol 2020: Louati Houssein 03/12/2860 >2 30 High 3000 Clay "
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External calibration

Sandy soil
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120 o e e e =

Sandy soil
Loamy-Sandy soil
Sandy-Loamy soil

6 - 120 o= = = e o e e e e o e e e e e e e e e i e e e e =

0.0057x + 2.2414
R2=0.9909 {

110 4

100

N7
80—:— -%

70

CHACs . cpraC,

o

60 —

Absorbance

CMCL{,..
i Cot+AC,

50

Recovery (%)

W

40

30

20 4

10 o

T T
400 2000

P Concentration (mg.kg™)

Concentration (mg.kg™?)

2 7’
Ci ‘,
i i [ 1 i L0 i i i i i 1
T T 71 T T T T T T T T 1

J)0-600-500-400-300-200-100 O 100 200 300 400 500 600

! Matrix effects + Recovery values <70 % = Avoid the matrix effects + Recovery values 90-11(

 Intersol 2020: Louati Houssein 03/12/2020



ntroduction Material and Results and Conclusion
Methods discussion

fluence of soil parameters on extraction efficiency

Significative limits
ctors influencing the
perimental response

Nature - bS

b1-2
e| - —> Level + b1a

b1-4
b1-5

b2-3 1k -U. Interaction effects =

Response / b2-4
b2-5
b3-4

ction effects = Significant b3-5

1ce b4-5

=>» Low significative limits, c
repeatability (CV < 10%)

Graphical study of the effects of factors influencing the extraction of THCs in soils
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E-ATR-FTIR Method validation

. Linearity : Correlation coefficient values R2 and R2adj higher than 0.99

. Accuracy : the results were in good agreement with the expected concentration (< 10 %)
. Precision : % RSD values are lower than 15 % both for repeatability and intermediate precision .
. Limit of quantification : LOQ= 300 mg.kg™

» This LOQ meets regulatory requirements of 500 mg.kg
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E-ATR-FTIR IMPLEMENTATION TO FIELD CONTAMINATED SOILS

» After the validation of the TLSE-ATR-FTIR, 35 different soils sampled from different regions in France were ana
* These real soil samples had relatively distinct composition and physicochemical properties

ample Name Ajouts en ul 3 4 5
Conc added ppm +501 +668 +835
] gare centre Initial measured
1¢r replicat 5,05 5,5 6,020 6,29
em replicat 5,19 59 5,85 5,97
em replicat 5,20 5,7 6,1 6,13
Mean 5,12 5,70 5,94 6,13
dard deviation 0,10 0,28 0,12 0,23
RSD % 1,93 4,96 2,03 3,69
Ci estimed 4422 4196 4232
Mean Ci 4284
dard deviation 121
_concentration ppm 4800
Accuracy 14,24
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| SE-ATR-FTIR implementation to field contaminated soils

COFRAC TLSE ATR- Accuracy Humidi
Value  FTIR Value (%) ey Tedwe  TOC(%)
n 1 584 58253 0,34 10 Sandy 327
1670660 171584 2,66 11 e 141
; 609248 604:£40 0,82 5 Sandy 1,08
385021544  3509+230 927 16 Sandy 185
1 1800720 600134 70 9 Clay 0,99
380+152 372233 2,13 2 Sandy-loamy 0,16
Sm  9240+3696 35521754 8023 11 Clay 6.2
sm 4780+1912 5097168 6,42 6 Sandy 39
sm  5330:2132  5409+604 147 3 Sandy-loamy 3,7
531022114 4349+154 10,34 3 Sandy-loamy 35
I 5310:2114  4788+289 19,90 3 Loamy-clay 35
Sm 2610:1044 27332289 4,60 12 Loamy-clay 6
Sm 99503980  10750+1059 7,73 21 Sandy-loamy 38
' 2400089600  24755+1741 3,10 11 Sandy 138
im 11202407 1328+57 16,99 3 Sandy-loamy 3.6

v The organic carbon content vary from 0.¢
a 7%.

v" Humidity in soil vary from 2% a 21%.

This method presents good recoveries f
sandy and loamy soils but not for clay st
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ITU APPLICATION OF TLSE-ATR-FTIR

Material and
Methods
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uantification of THC: 35 samples from 3 main on-site remediation works

—> The results are in very good match with those supplied by the accredited laboratory

nalysis of hydrocarbons directly on site in real-world conditions

UEChERS method (quick, easy, cheap, effective, rugged, and safe)

- Used for long term to monitor the remediation process of soil by
engineering and design departments.

roblems: Good recoveries for different types of soil except clay soils

» Solid-Liquide extraction for clay soil
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