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1. Supplementary details about MS analysis

Table S1 Repartition of thirteen hydrocarbon families quantified by MS method.

Quantified families Formula Structure
PARAFFINS CnHaas2 NN |
NON-CONDENSED NAPHTHENES (C) CnHon Q
CONDENSED NAPHTHENES (NC) CaHon2; CaHons CE>
ALKYLBENZENES CnHons =
| 7
INDANES ET TETRALINES CnHons | s
=
INDENES CuoHon10
NAPHTALENES CoHoan12
ACENAPHTENES ET DIPHENYLS CoHon1s i T
ACENAPHTHYLENES ET CuoHon1s —|
PHENANTHRENES ET ANTHRACENES CnHons
POLYAROMATIQUES CnHan 2o, CuHon22, = ’
CoHe2:,  CaHmos
CuHan2s, CaHonoso —

Calculated families

SATURATES Paraffins + naphtenes C et NC
MONOAROMATICS Alkylbenzenes + Indanes, Tetralines+Indenes
DIAROMATICS Naphtalenes + Acenaphtenes et Diphenyls
TRIAROMATICS Phenanthrenes et Anthracenes
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2. Supplementary details about GCxGC-VUV identification template
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Figure S1 A) Identification template used for GCxGC-VUYV analysis of gas oils; B) Template
with molecular formulas corresponding to each zone.
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Figure S2 GOCK GO 3 GCxGC-VUV chromatogram with an identification template applied:

A) 200 nm Abs.; B) 240 nm Abs.
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3. Calculation of the linear combination of the two spectra
When two averaged spectra corresponding to the same mass of olefins and naphthenes are

available, their linear combination can be estimated.

According to the condition that the linear combination of vector a and b is an orthogonal

projection of vector X, it can be written:

1)
x—(a-a+pB-b)Laandb

Where a and b are starting vectors whose linear combination is to be estimated and x is a target

vector.
Thus:
<x—(a-a+p-b),a>=0 )
And
<x—(a-a+p-b),b>=0 )
Hence scaling factors a and B can be calculated:
_<b,b ><ax>—-<ab><bx> (4)

a =
<aa><bb>—-<ab>2

<aa><bx>—-<ab><ax>
B <aa><bb>—-<ab>2

()

Obtained scaling factors allow to calculate contribution of each species in the mixture spectra.
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4. Quantitative results from all employed analysis methods

Table S2 GCxGC-VUV analysis result. NC-non-condensed, C-condensed.

GOCK GO

GOCK GO

GOCK GO

GOCK GO

Compound type HDCGO2 | SRGO1 1 HDCGO1l | LCOGO1 | LCOGO?2 5 LCOGO 3 4 3 HDTGO1 | HDT GO 2 | HDT GO 3 | HDT GO 4
Paraffins 30.34 42.88 26.61 28.31 14.26 17.68 29.02 16.86 26.32 21.83 32.98 32.31 33.00 34.92
Naphthenes NC + 1-Olefins 14.56 15.74 21.74 15.59 9.67 13.68 19.98 10.73 19.12 20.16 15.24 15.90 13.99 12.73
Naphthenes C + 2-Olefins 16.85 17.49 14.38 18.72 3.59 8.11 18.64 7.71 15.17 17.51 16.17 14.72 12.50 12.91
Naphthenes + Olefins 31.42 33.23 36.12 34.31 13.26 21.79 38.61 18.45 34.29 37.68 31.41 30.62 26.48 25.64
Monoaromatics 28.25 11.83 19.65 23.72 32.92 19.56 18.52 12.41 18.57 18.93 23.58 26.07 21.04 19.71
Diaromatics 9.29 10.26 13.34 10.78 38.66 31.70 12.03 36.95 15.80 15.50 9.84 9.49 15.67 15.55
Polyaromatics 0.71 1.81 4.26 2.89 0.89 9.26 1.80 15.33 4.99 6.05 2.19 1.51 3.81 4.18
Olefins 0.00 0.00 18.20 0.00 6.80 9.80 15.40 4.90 17.00 16.80 0.00 0.00 0.00 0.00
Saturates + Olefins 61.76 76.11 62.73 62.62 27.52 39.47 67.64 35.30 60.62 59.51 64.40 62.93 59.48 60.56
Aromatics 38.24 23.89 37.25 37.38 72.46 60.51 32.35 64.69 39.36 40.48 35.60 37.07 40.52 39.44
Table S3 GCxGC-FID analysis result.
Compound type HDC2: GO SRGO1 GG%CT ggi LC02 GO GGOOC;(
Paraffins 32.83 41.74 26.63 28.47 17.07 20.14
Naphthenes NC + 1-Olefins 12.74 13.57 23.48 13.86 13.12 19.56
Naphthenes C + 2-Olefins 18.58 18.26 15.32 19.60 8.85 15.22
Naphthenes + Olefins 31.32 31.83 38.80 33.46 21.97 34.78
Monoaromatics 24.51 12.17 17.76 17.93 18.65 19.97
Diaromatics 10.41 11.40 12.06 13.73 31.50 16.94
Polyaromatics 0.93 2.87 4.75 6.40 10.80 8.18
Olefins 0.00 0.00 20.10 0.00 9.10 18.10
Saturates + Olefins 64.15 73.57 65.43 61.93 39.04 54.92
Aromatics 35.85 26.44 34.57 38.06 60.95 45.09
Table S4 MS analysis result.
Compound type HDC GO SR GO 1 GOCK HDC LCOGO | LCOGO GOCK LCO GO GOCK GOCK HDT GO | HDT GO | HDT GO | HDT GO
2 GO 1 GO 1 1 2 GO 2 3 GO 4 GO 3 1 2 3 4
Paraffins 29.90 39.70 25.90 23.20 16.10 14.70 27.50 21.40 27.60 21.40 33.10 33.10 36.40 35.10
Naphthenes N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Naphthenes NC + 1-Olefins 18.20 20.60 17.50 21.30 8.90 13.50 19.00 12.10 18.30 16.90 19.80 19.70 17.50 15.80
Naphthenes C + 2-Olefins 11.50 12.70 16.60 12.90 3.90 6.10 18.50 6.60 16.30 14.50 12.10 12.00 10.40 10.60
Naphthenes + Olefins 29.70 33.30 34.10 34.20 12.80 19.60 37.50 18.70 34.60 31.40 31.90 31.70 27.90 26.40
Monoaromatics 32.50 13.70 22.70 24.40 30.80 23.30 20.20 8.60 19.10 17.40 24.40 24.00 22.20 18.00
Diaromatics 6.80 11.30 14.90 12.00 37.90 34.70 12.80 32.50 15.70 22.20 8.20 8.70 9.80 13.30
Polyaromatics 1.10 2.00 2.40 6.20 2.40 7.70 2.00 18.80 3.00 7.60 2.40 2.50 3.70 7.20
Olefins N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Saturates + Olefins 59.60 73.00 60.00 57.40 28.90 34.30 65.00 40.10 62.20 52.80 65.00 64.80 64.30 61.50
Aromatics 40.40 27.00 40.00 42.60 71.10 65.70 35.00 59.90 37.80 47.20 35.00 35.20 35.70 38.50
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Table S5 Bromine number analysis result.

HDC GO SR GO 1 GOCK HDC LCOGO | LCOGO GOCK GOCK GOCK HDT GO | HDT GO | HDT GO | HDT GO
2 GO 1 GO 1 1 2 GO 2 GO 4 GO 3 1 2 3 4
Bromine number 1.2 2 30.6 4.5 10.5 16.6 23.2 32.8 26.1 0.8 0.8 1.6 1.6
Table S6 UV analysis result.

Compound type HDC2: GO SR GO 1 gg(i LCC; GO LCO2 GO GG%CE LC% GO GG%Cf GG%C:I: HD'I; GO HDE GO HDE GO HD-I;, GO
Monoaromatics 33.16 14.30 29.96 32.48 24.19 19.62 15.88 20.74 21.51 29.48 29.50 25.10 24.69
Diaromatics 3.11 6.90 5.66 34.41 26.71 6.33 43.26 8.15 8.20 5.35 6.02 13.62 14.19
Polyaromatics 1.11 1.90 2.70 2.51 8.93 2.65 2.2 3.92 5.24
Aromatics 37.38 23.10 38.32 69.40 59.83 28.60 61.4 32.81 34.95 34.83 35.52 38.72 38.88

Table S7 GCxGC-VUV analysis repeatability.

Compound type GG%C1< GG%CF GG%C1< RSD (%)
Paraffins 26.61 26.70 25.96 1.5%
Naphthenes NC + 1-Olefins 21.74 21.95 21.99 0.6%
Naphthenes C + 2-Olefins 14.38 14.27 14.67 1.4%
Naphthenes + Olefins 36.12 36.22 36.67 0.8%
Monoaromatics 19.65 19.64 19.82 0.5%
Diaromatics 13.34 12.84 12.88 2.1%
Polyaromatics 4.26 4.59 4.66 4.7%
Olefins 17.90 18.10 18.60 2.0%
Saturates + Olefins 62.73 62.92 62.63 0.2%
Aromatics 37.25 37.07 37.35 0.4%
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Figure S3 Comparison of the quantification with GCxGC-FID and MS for major hydrocarbon

families for 6 gas oils.
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