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" SMALL REMINDER

e Carbon dioxide has a low viscosity
® Fast separations or extractions
* Low pressure drop in the column

* Long packed columns

e Water free medium
° Stability of stationary phases
° Stability of analytes

e Allows unusual conditions (higher temperature) vs LC or
for extraction
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MAIN DRAWBACK: COLUMN PRESSURE DROP
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*Pressure drop in UHPSFC should be lower than in
UHPLC

°Darcy’ Law

*Pressure drop in SFC = density gradient

* Ap in the column must be lower than 0.1 g/cm’




« REGULAR » APPARATUS

« Berger » -

High pressure Injection valve
Rheodyne 7413

Column

—

Back Pressure

Regulator Berger + pcell (20Hz)
asco xlc + SFC high pressure cell! (100Hz)
(400 bars) J ghp




HIGH PRESSURE SFC APPARATUS

Jasco xlc
Low FR

at HP

High Pressure Injection Valve
Valco 15000 psi — 1pl

Column

—

Back Pressure

Calibrated
Extra Pressure
Drop

Regulator Jasco xlc + SFC high pressure cell! (100HZz)




HIGH PRESSURE SFC PUMP

Jasco SFC cooling device was mounted on the xlc series pump head:

Piston seal and check valves were « adapted »




/COMPARISON LIQUID/SUPERCRITICAL
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Nucleodur Gravity 10 cm x 0.3cm, 1.8um LC : WATER/ACN 40/60 v/v,T=40°C L=205nm;
SFC : P=200bars, T=50°C, anthracene
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" VERY FAST SEPARATIONS

.| e D= SmL/min
10001 R
t,— 0.12 min ;u = 7mm/s
e t.= 0.32 min = 19 seconds
: Pressure drop : 230 bars
iy
peak Capacity : 22
2501
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015 02 0% 03 0%
(a) naphtalene, (b) dodécylbenzene,
(c) octahydroanthancene, (d) anthracene
(e) benzanthracene
c & D = 5mL/min ; P = 150bars, AP: 250 bars

column Nucleodur Gravity 5cm x 0.3cm, 1.8um ; UV 205nm
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P,, =330 bars \

4 s
Nucleodur 5 0.3cm, 1.8 = P
| ey SO X TS Oy il Pout = 150 bars
&0 P,, =215 bars .
P... = 80 bars - D=5mL/min
ou N —
D=5mL/min U=1.38cm/s
LIGHT u=1.19cm/s
B0 o
Toluene k’=0,14 150- X
Propylbenzene k’ = 0,28
0 Pentylbenzene k’ = 0,42
Octylbenzene k’ = 0,71 o
Hexamethylbenzene k’ = 1 75 =
204 -
1007 | — :
o
0.075 01 = 0.075 0.15 0.225
75 MEDIUM
HIGH
Naphthalene k’=0.33
Sepax C, 5cm x 0.46 cm q Dodecylbenzene k’=0.66
1.9um 50- = Octahydroanthracene k’=1
Pe =230 bars Tert Butyl-2 anthracene k’= 1.33
Ps =150 bars Fluoranthene k’=1.83
D=5mL/min o
u=0.52 cm/s e =
Chrysene K = 0.25 ?? x UHPSFC
Benzanthracene k’ = 0.43
Dibenzanthracene k’ = 0.75
Benzo(ghi)perylene k’=0.93 - ?? . LC or SFC
8.
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HIGHER PRESSURES: WHAT FOR?

\ benzofluoranthéne

dibenzanthracéne \
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MEAN DENSITY (g/cm?)
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Nucleodur Gravity C,; 10cm x 0,3cm, 1,8um ; D=1,3mL/min; T=100°C
Low p : restrictor= 50cm x 50um/ high p :15cmx25um
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[ONG COLUMNS

cHfl, t,=1min,
u=0.5cm/s

AP = 350 bars

D

0

:3x10cm

Test compound tr K' N h
(min)

Dodecylbenzene 1,42 | 0,38 | 27662 | 6,1

Octahydroanthracene | 1,72 | 0,8 | 22845 |7,2

Anthracene 2,18 | 1,2 | 36038 |4,6

Benzanthracene 9,94 | 4,5 33121 |5,1

i 2 3 !
3 columns Nucleodur 10cm x 0.3cm, 1.8um
T=50°C, P=200bars et D=1,3mL/min

y
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because each column could

deliver 16000 plates!

¢ Atleast 12000 plates are missing




" UHPSFC OF ALKANES A

Polywax 655
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D = 2mL/min,T= 100°C ; pressure gradient from 80 bars to 300 bars at 99 bars/min

column Nucleodur Gravity 5cm x 0.3cm, 1.8um ; FID /




" UHPRESSURESFC
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POLYWAX 655+1000—> P__ = 750 bars
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D = 1,3mL/min, Toven = 100°C — linear pressure gradient from 100 bars to 400 bars (100 bars per minute)

Nucleodur Gravity 5cm x 0.3cm, 1.8um ; FID Restrictor : 10cm x 25um
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UHPSFC = ULTRAFAST SFC

D = 2.5 mL/min,

T,.., = 100°C
Pressure gradient : 80 to 370 bars (99 bars/min) (C 60
Column Sepax C, 5cm x 0.46¢cm, 1.9um ; FID l
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WHAT ABOUT MORE POLAR COMPOUNDS?
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KKNOX CURVES vs POLAR MODIFIERS

Pressure limit of conventional system

B '.\NL/

UHPLC was here
2
[en(10%)
h (25%)
| #h(40%)
0,3 04 0.9 0,6 0,7 0,8 049 1 11 1,2

u{cmis)

P=150bars, T=50°C
Column Nucleodur Gravity 100 x 3 mm, |,8um

&

Test Compound . dibenzanthracene




" UHPSFC OF PESTICIDES

P =150 bars, T =50°C, D = 4 mL.min""
Methanol : 3% during 15 s then 10% per min to 15%

h

Column Sepax HP-Amino 100 x 4.6 mm 1.8 ym
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” CONCLUSION

UHPSFC IS DEMONSTRATED

REGULAR SYSTEMS CAN BE USED

POLAR MODIFIERS CAN BE USED

UHPSFC SUITS FOR COMPREHENSIVE SYSTEMS

HIGHER PRESSURESTO BE INVESTIGATED

3 mm ID COLUMNS BETTER SUIT FOR HIGH FLOW RATES
LONG COLUMNS?

CHIRAL PHASES?

HIGH PRESSURE: MICROCELLS AND REGULATORS?
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50°C

. —_m 70°C

0,3 0,35 0,4 0,45 0,5 0,55 0,6 0,65 0,7 9 g
u(cm/$

P = 150 bars, colonne : Nucleodur Gravity 10cm x 0,3cm, 1,8um sur le pic d’anthracene

Difference de h : présence d’un gradient de masse volumique, de vitesse lincaire,de viscosite

interne a la colonne =2 gradient de rétention




