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Application of Subcr itical W ater Extraction
in Analytical Chan istry

W u Remming
(Shanghai EnvirormentM onitoring Centre, Shanghai 200030, China)

Abstract At anbient tenperature and pressurew ater has a dielectric constant E= 8Q How ever, the

dielectric constant of subcritical w ater can be low erd by raising the tenperature of thew ater under moder2

ate pressure Subcritical water at 250 and 5M Pa has E= 27,w hich is similar to those of ethanol (E 24)

and methanol (E= 33). Thus, the lubilities of low polarity organics such as PAH s and PCB s can be
creased by heating thew ater under moderate pressure Furthemore, subcritical w ater has been show n to

in2
be

a feasible medium polarity replacement for methanol2v ater or acetonitrile2v ater mixture as an eluent for

reverseddphase HPL C.
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Table 2 Solubility of benzo[a]pyrene, chlorothalon il
and propazine in water at different
, temperature
o [a]
' 25 Q 004 Q 18+ Q 01 63+ Q15
50 Q 80+ Q 06 137+ 08
(subcritical w ater) ', 100 Q 004+ Q 01 28+ 2 106+ 3
150 6504 950+ 23 2 560+ 11
, , 200 631+ 10 23400+ 720 26 800+ 3 600
1994 250 1005¢ 41
: (
, 1—2 h) 4m
[8—11] 1 7 , , 1
, ) ImL min
250 27, ; )
(= 24) (E= 33) , )
ol11] [a] , ,
250 ,
11
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Table 1 D ielectr ic constants of water and '
organ ic solvents ’ ’ (
- ), :
( ) (P= 5M Pa) ,
189 50 7 Haw thorne (el EPAAQ 103
2 . i‘ég ig (PAHS) N IST SRM 1649
g 03 200 2 PAHs : 5M Pa,
18 51 250 27 250 , 1mL min,
207 300 22 15min, PAHs
24 400 8
33 '
375 (T>374 ,p>22 1MPa) 5—15 , [1, 2, 3Zd] [g,
80 h, i]ik (57%  68%) , PAHs
1994 Haw thorne [8.9.12] vang (o] 5M Pa, 250
' ImL min ,
' CRM 481 N IST
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SRM 1939 (PCBs), 15 , 70min ,
min, PCBs , GCMS
( (2) 20 mL
70%), 300 , , 50mg 18mL
90% (221 :
270 ( ), 120
,  50—150 min, , 120 min
PAHSs , , GCMS
250—300 PAHSs,
(> Cx) , Diamon  Paw liszyn N IST
SRM 1649 PAHSs,
21 [a] ( 70%) PAHSs
Y ang (3] 20mm Hageman (]
4mm ODS
, HPLC , Prosg™® CO:
10M Pa, 100 SFs
5mL 016mL min) \ :
, , H av thorne'”! PAHSs
10M Pa, 250 15mL ( 016 CO:
mL min) PAHSs, , 4
Crescenzi 41 Carbograph4 , CO:
, LCMS (250 ,5M Pa) 252
, 5 )
, 117—10 ng ¢ 300 , 4
Li bl ,
HPLC )
PCB s
31 ) '
(C15—C=0)
, CO> 20M Pa, 50
, 40M Pa, 150 ,
Dianon  Paw liszyn!™® :
(1)
) 40 mL
10mL
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15 150 ), 7
; E ; ,
, 2 2
E Ingelse 21 prRP1 .
n , ( 50 LL min), 175 FD
250 (7
, , , FD ) HPLC
Snith Burgess™?! 2 Lg mL
(PSDVB) HPLC ( 15anm, 416 mm)
Uv VIS , K ipp (241
2 2 , ,
: 3% 180 : :
2 20 80 ,
PAHSs,
3 PV-DVB Haw thorne (5]
Table 3 Retention factorsof phenolson a PSDVB ( 2 )
column on elution with subcr itical water 250, 15—60min,
(Iml min) at increasing temperatures PAHSs '
, 178—276 PAHSs
150 160 170 180 90%
320 2 59 201 168
2 5 15 3 98 2 98 2 39
2 9 32 709 5 33 421 '
M iller  Haw thorne”®
200 LL min : (1)
(FD) , :
15 am 2mm  HPLC2PRP2A (2
, , ( ), Holliday (6]
( 57 Lm) 2
MPa |, 20mL min 615M Pa
200 LL min FD (3) ( )
, FD , '
7 ( )
(
) 40 , 50min 7 tr. 231
;80 ,30min 7 , , ,
, 140 , 10min ,
7 ) ,
, ( 120 3min, (4)
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