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Abstract : Supercritical Fluid Chromatography(SFC) has become a technique for solving
problems that are difficult Lo be monitored by other chromatographic methods. However, the
most widely used fluid, is no more polar than hexane. Polar samples which are difficult to be
analyzed with pure supercritical CO; because of their high polarity can be separated by adding
polar modifiers to supercritical CO,. In this paper, a new method for monitoring the mobile
phase composition in modified supercritical fluid chromatography was developed. The amount
of water dissolved in supercritical CO, was measured by amperometric microsensor which is
made of thin film of perfluorosulfonate ionomer(PFSI). The amount of water dissolved in
supercritical CO; stayed constant for a much longer time than with a saturator column. With
this new mixing device, we could get good resolutions for vitamins which are difficult to separ-

ate with pure CO,.

Key words : Supercritical Fluid Chromatography, vitamins, modifier

LAME A& 183t m2etE 789 F Supercritical Fluid
Chromatography(SFC)&} ¥-&cl £0A #Al+ ¥
o] FAo2A A b AR obd 2UA K spx] BA4E e, WA s Wxele) ghA)

131



132 254 - ubEA -
AR Fd x4 e A1) ¥ EH S
ol =gt 43 o wlaAldhg o 4~ ik 53] dAH
el Al e sFHo] 25w 715t e WEE F43
71} agete v o] B2 ALER B
Ae) Ay} F71sAl =d dubal o2 o] FAte] 4
Fx7t F7kslA gk &) AM(E Fot-dE $
b= 4d 2T FIHENE GCAA A L2 W
5l-& o) &3l &4A 48 FelAFl= AAMHY SFC
A= obd W (=dE WshE 47| 22427 &
2-g B-elahA o
SFCel o]54oz 2ol ZYA HAY UEe
GCoAA olFAe 2 Abgsle 714 Re) oF 200~500
W Ax =] Wi GCRE 28] o3 $ B4,
Z Halgko] & EAlolv} ol o} A& Hg 4
& 24l0] Fc} a2vt SFCY o] AR go] 2
ol YA FAEL AN B4 A7 @
o} &3l ol FAte R 7 go) e]al gliz CO.9)
A, obF & A ME FEAH e vEA Eelgl
gatiols FHo) A}’ Bl g A4 5] AsiME &
o) F4e] olFatzt A=]Af At glefof sl
o] 294 CO8 A FAo) wi-g 2ol o
742 F44& | AlEv ol Bf Eibele EFES B
2] sl o] o gol mEr) AA A5 A oz 7}
| #3Hgo) AR FAsls 7-er7b el
v 54 BhRHE Rk o) Foal A8z A9 lct uhel
A SFCE 9wl o2 Baly|aaa] 214177 98
A wlErAd el COXT 84l v A48 wi= o] F-4)o]

olx ru r[r e

=
T4l

9 2sfc). olok 2& YaA wfFol NH/'sh 28 34
& W oS4 AHEIVIE AT ] Fo e
w5 7 ol (3, vRhE,

A 294 COQtt F4 #
formic acid 5), F WA & A4 A&+
ol Z2Q0A o] EAtedl SalEE Sl fdxy ol
Aol A rhEls HE Al s 2 FEF-E et Wy
A e] AH2-2 Jenotoft$} Gouw', 2] 3 Novotony'ol
o}&) H.oux g} Novotony+= n-pentane-d- o]EAFS
2 Ab851a ool 0.1%9] isopropanols H7FA1 -
9 polynuclear aromatic hydrocarbons®] K(ca-
pacity factor)gte] 20~25% 7FAghtir M Eksdch
ol2idt alAte] eld 231 o) FAte HAAE M}
A|A F o] FAdel FAol WA v xedlk W EA

+ column A4 9] v1#¥A3E §F- 53517 o Folc)

HiH o]

Axd

- o]&F - o] E

Capillary SFCell & o %2 A-$ 5% CO.&
AH2-81al 7127] 84 flame ionization detector
(FID)E *H8-3kxz Qlch AA formic acide} &8 A
2% ) o] HYAE 2143t A o] So)] FIDY
signalell 3%-& Fr8 ALL3}7)7) oJ&c}’ Packed
column SFCl A= 54 S Felg o wagx)e
AHgS ApAo]n’, WHAE 4oz o] FAlY
SR EE 77 i og e Relm g}
oz FBHE"AAE capillary column SFC8}
packed column SFCell H3 A H7}A)H F9]g ),
®-9-8] Xok(peak shape), A (selec-
tivity), HF8 A7} (retention time) E-ol u]x]: o
ol chal Bonsbct.

244 fAld HHAE ArAvE AP gela
B whge WA e ¥31% Aels} columne
AbgEHE Btk M 2, # Lol 59)7] (injector) Alo)
of wiaAz z3td A2)7} columng A Fo 2y
Z9]4 FA47F o] column® 3¢ w WA} 2o
Al FfrAlell ol Foj7bA = ook zev} o] 1}
el A d8AE &h3hs A2} columne] $-8-%
Hefl A7} A7) W el ol FAt HrhEl w3 2
ool £ &A1 7L vk wdo] Qlet. wpeba] 24 &
Aol Frlele HyAle] kg Ags) 2t 24
(monitoring )8l 7o) H 8 st}

vlepnle] FA2 F 2 HPLCHMY o) o8-8 11 9]
b A AL Cpelut Cpol F2 o] 45 1 glow, o
e F71EE AEskE Ao §7) 4o
buffer 42 41o] 2= 797} 9ie}

B AT 29074 FAlo d8AE Ho)elr) 9
& Teflon filter& ©] 43 A ¢ mixing device® 1
abled, o] & wiElnlFo BMo 223 3 £o
AaBvtEaRE AL F et

o] 7o)

2.4 ¥

A& 218% 717l Computer Chemical Sys-
tem(CCS) Model 5000 SFC2} Lee Scientific Model
600 SFColw,

column(100mm X 2mm )&

column< Nucleosil diol packed
Abgstednh o] Aol
Cl4W loop injector(Valco)®} UV>} #3l=lglc}. 2

A el A& UV 215nme} 51318 o] -sleic), o] EAF

Analytical Science & Technology



24 FAE o] &g vieR)

Mixing chamber
\ Porous, material

Nut
S ’JW
S
]—M~

1/16"

stainless steel tube

.
‘ Flow
Fig. 1. Mixing device

Fol M2g BAY Y 133

22% 4% (Scott A}, 99.999%)e] 29)A £
COE A3t em, 2(H,0)& WA 24 ALg3}
Art.

ZSA CO»l B8 H7HAA F7] 938le] & Ayl
A& M ZE A (mixing device) & M (Fig. 1)3}od
AHEH e, Wil ol mEriEods]g filter
(Teflon material, 40x8mm, 2, porosity, Alltech.
Deerfield, USA) & AH8-8 7lo] -7o]x},

olF4el YA COt pPorasil column =i
mixing deviceE T3 & uf dvlutFe) 4=3o] Hr}
HAEAE doliy) 98 UA A7 2kH ez fpe
& FAsAE, o] 2L A8 aExR =
perfluorosulfonate ionomer(PFSI) film"2 o] &3}
t}. Pt-wire(80mm x 0.6mm)el| PFSI film-S 313 ¥,
% &t} Pt-wire® 22804 7}o} sensord wHE L

ol A& BatrE FH o AAsigdc) Fig 24, 2

Pt-wire A A 2183 sensore] o w8 vhelu) g} oF=
Fig. 2. Modified sensor A= (Pt-wires) Alo]2] 3t zol-§ 24317 94 o
A HF(0.1A)E TF8 F9UE sensord) 42
M
R
Sam?le Gas cs
in
N
'1/_“—‘—“‘““']
Ch
v —
M P
S F
) p
Alr in bc
PPC '
’ Qu:

Fig. 3. An arrangement of water content measuring device : P, pump : V, solenoid valve

meter . MP, magnesium perchlorate :

R, recorder .

S, sensor . FM, flow

M, multimeter : DC, 12 volt power supply : PPC,

programmable process controller : Ch, charcoal : Si, silica gel : CS, current source
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Fig. 4. Measurement values of the water content in supercritical carbon dioxide as a function of time
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Table 1. The Structures of studied compounds
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Tuble 2. Supercritical fluid retention times of Vitamin
Bi. Bs, B

Mean RSD
Vitamin B; 5.98 2.1
Vitamin Bs 8.09 24
Vitamin B 11.23 4.1

Mean : Average value of 3 times analysis.
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