PECSA 4th International Conference on Packed-Column SFC
September 15-16 2010, Stockholm, Sweden

Towards com prehensure techmques —
involvmg a'su percritical fluid:
= SFC-xG CxGC angl SFCxS_FQ

Laboratoire Sciences Analytl ues 1 ' _
//BS—HMR 7195 PECSA | fff;:_’g-;.i.'*- ' " 1(

-
—— -.'_-

75005 Pa}"{; ~France -
*IFP Energies nouvelles, Division Physique et Analyse

BP3, 69360 Solaize




M

v

=
L

PETROLEUM RELATED SAMPLES

® Hydrocarbons are soluble in the CO,
e SIE
e SFC without modifiers

e Detection, the « fm‘gotten adva.uta.ge »

® FID is used (restrictor required)

Almost universal trace
Similarity of response vs structure of analvtes
Easy qua.utific*atiou vs RID or ELSD in LC
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PETROLEUM RELATED SAMPLES

® Complex samples
 Similar families of hydrocarbons
* Different families of hydrocarbons
® New families coming from new processes

e O, 5 N...

& Hea.vy c*ompound:a: to be transformed

¢ Treatments to remove unwanted Cmn])ouud:'::
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PETROLEUM RELATED SAMPLES
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KGAS—OI L: HYDROTREATMENT EFFECT

Reduction of S| N, aromatics in gasoils
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" SFC «

« Berger »
or
Jasco

or

(GGilson

REGULAR » APPARATUS

High pressure Injection valve
Rheodyne 7413

E

| .-i l
Back Pressure
Regulator Berger + pcell (20Hz)
(40{] ba.rs) Jascoxle + SFC high pressure cell! (100Hz) 55

w
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ONLINE SFC - TWIN-GCxGC

GE']EC'"EH;E_:E: | e - e S——
m SEC H)rdrocarbon group séﬁparation into saturated and unsaturated iy

gy m_Sigultanéous and subsequent 2D- GC analysm of eachfraction
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Valve 1
(5uL loop)

. AP = 30-50 bars

Valve 2 Valve 3

P
o

SFC columns: Silica gel (LiChrospher 600 m*/g, VWR, 250 x 4.6 mm) or
Silver loaded cation exchange column (Chromsphere Lipids, Varian, 100 x 4.6 mm)

E Pump (Model Gilson 306)




SFC-TWIN-GCxGC OF A LIGHT CYCLE OIL
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GASOIL

Saturated fraction

(SFC-TWIN-GC < GC OF A COKER

Unsaturated fraction

11 Used in routine analysis at I[FP!
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SFC - GCxGC OF VACUUM DISTILLATES?
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" 2D-SFC-HTGCXGC OF VACUUM
DISTILLATES.

Normal phase cllrmna,tograph}-' (CN) / charge transfer (Ag)

| Saturates Position 1 => Trapping of resins (CN)
Position 2 =>> Isolation of resins (CN)

Position 3 =>> Backflush of aromatics
Position 4 => Backflush of resins

l Arematics

]. Resins
I A L Injection

| ‘ lunl)

—= Detector

and

GCxGC

Sampling

250 Bars, 65°C e
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DISTILLATE

O5.cav

2D-SFCx-HTGCxGC OF VACUUM

DBI-HT 10m x 0.32(0,2)mmx 0. 1pm( /5)

It’s quite long!
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TOWARDS COMPREHENSIVE 2DSFC A

Erom the rrom the
detector 1 detecior1
‘NGgste oo
Loop A toop A
Loop B Loep B
From S !.lL
pump 2 From
pump 2
To the
To the
column 2 commn 2
Position 1 Position 2
Leap A: load Loop A-inject
Loop B: inject Loop B. load

Jownal of Cloonmmrograply, 148 (1978) 561-309
() Elsevier Scientific Publishing Company, Amsterdam — Printed in The MNetherlands

CHROM. 10,733

TWO-DIMENSIONAL COLUMN LIQUID CHROMATOGRAPHIC TECH-
NIQUE FOR RESOLUTION OF COMPLEX MIXTURES
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TOWARDS COMPREHENSIVE 2DSFC

MWD1 A, 5ig=220,4 Ref=450 .80 (Z\SARRAC~1\3AR5354.D)
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- Gasoil sa,mple 1D:Colunm C18 15cm x 4.6mm/ Supelcc- 4
PE A




r

mALl

100
<110
420
-120
140

1

TOWARDS COMPREI

T1=2.983 min
T2=3.592 min

13=4.116 min

DADT A, Sig=220.9 Ref=450.80 (ZASARRAC~SARDH11.0)

T1=2.983min

0.821
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a 05

Machine 1 : P= 250 bars,
D= 1ml/min, T=40 °C
Machine 2 : P= 150 bars,
D=2 ml/min, T=30°C
Column Sepax 1.Spum

Silica 100 mm x 4.6 mm

PECSA

. . ..ﬂ.. z
{.
é VI
E i E_-' 1 i )
_____________________________ Wvtatiinalte
DAD1 A, Sig=220,4 Ret=450 80 (Z\SARRAC~TISARDSIZ D)
Ll . el
T2=3.592min [
-80
100 &
[
420 g
140 =
| | |
1' 0 05
Dﬂ A & Pt S A BN o e AR S S n\.ﬁfAtﬂ1\SARﬂ413_b}
mAU 13=4.116min
=130
135
=10
145

U ! 1

ParisTiae i



r
TOWARDS COMPREHENSIVE 2DSFC

. . - = i
TL1=2.953 min - ' : T1=3.329 min
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UHPSFC: THE FOUR COLUMNS. ..

A benzofluoranthene
benzanthracene ‘
100 dibenzanthracene
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4 columns C18 150 x 4.6 mm P, = 150bas, P, = 530bars, T=60°C, D=4.5mL/ 4 o
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UHPSFC = ULTRAFAST SEC

D= 2.5 mL/min,
TDVE].'.I.: 100':'(:1
Pressure gradient: 80 to 370 bars (99 barshninfﬁﬂ
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