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I CONTEXT

\l/CatalySt A Catalyst B

Gas(<50°C)

HCKReactor

HDTReactor

VGO

@ Proces®ptimizatiorn time consuming and costly
experimentsA _process modelling (feedstock
LINE LISNIIAS&az OFGFteéeadXxo

@ But some properties are poorly predicted

A Need to understand and explain the property at
the molecular level
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Gasoling(50 ¢ 150°C)

Kerosene (158C¢ 250°C) |:>

Diesel (250C¢ 370°C

UCO 370(>370C)

RESPONSIBLE
OlL AND GAS

Standardmeasurement
methods (ASTM and ENR
methods)

[ =

Cloud Point (CP)

- ASTMD25000r NFISO23015
- Thetemperature at which wax

crystals begin

petroleum product as it is

cooled

Analytical techniques*C NMR

and GCxGC
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ANALYTICAL METHODS RESPONSIBLE

OlL AND GAS

7 Beforebinning
@ GCxG®, molecularfamilies /
@ 152 variables
@ Preprocessingmeancenteringand Bl o]
autoscaling 5ol

@ 13C NMRA carbonsmolecular
environment

@ Up to 65k variables, variableselection
0 to 60 ppm (13k variables)

@ Preprocessingbinning, normalisation
andmeancentering
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I CHEMOMETRICS

OIL AND GAS
@ Methodology

@ Development of a model to predict the cloud point from NMR @tkG@data
@ Interpretation of the loadings to extract the relevant information related to the property

@1/ PLS
@ Estimation of the number of LVs
@ Interpretation of the loadings

@2/ SparsePLS
@ Sparsitywhen constructing thedirectionvectors
@ VariableselectionpenaltyA suppression of the lowest coefficients
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RMSECV

RESULTS i

GCXGC DATA (1/3)

- RMSECV
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— RMSECV ajustée
sparse PLS i
PLS model
A
.//
///
10 20 30 / P
nombre de vanables latentes ," - g/ ”
a 5 //1
= 7 P
= N "i/
=
o 8. N /(
se /./.
Q u
[
v LI
g 3 ’ . .
E /‘)/'
3 1 /-_) -~ o, -
f,l/ P — L C
1
g -
| 1 1 1 1
-35 30 25 20 15 10

| © 2016

PT (°C) mesuré par NFEN ISO 23015

1,6
1,2

I' PT C) prédit par sparse PL

-10

-15

-20

-25

-30

0,56
0,48

Model LV | RMSEC\ RMSE(Q _,-(%)
OC) OC)

100

FoarsePLS model

T T T T

RMSECV

24

22

20

18

16

14

12

RESPONSIBLE

OlL AND GAS

T
00

T T T
02 04 06

coefficient de seuillage

-30 -25 -20 -15

PT (°C) mesuré par NFEN ISO 23015

-10

(ifF

T T
08 10

~7

Ty @

Energies
ouvelles



RESULTS T GCXGC DATA (2/3) RESPONSIBLE

OlL AND GAS

ExampleLoadingPL3.V1
T . Where is the
% relevant
-8 information to
explain the cloud
S - point

-0.10

(:]r CE Cg Clu Cll C12 Cla C14 C].S Clﬁ C]_j C].E {:19 {:22 Cza C24»+




RESULTS T GCXGC DATA (3/3) RESPONSIBLE

OlL AND GAS

LoadingsparsePLS LV1 LoadingsparsePLS LV2
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RMSECV

RESULTS T 33C NMR DATA (1/2)

~= RMSECV
= RMSECV ajustée

PLS model
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RESULTS T 13C NMR DATA (2/2) RESPONSIBLE

OlL AND GAS
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I CONCLUSIONS

RESPONSIBLE
OlL AND GAS

@PLS model
@Quite easy to develop
@Loadings interpretation could be very long and complex

@SparsePLS
@Quite easy to develop
@Loadings easily interpretable
@A Identification of the relevant variables to explain the cloud point
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Thankyou for your attention

Find us on:

www.ifpenergiesnouvelles.com
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