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Fig. 1 ~ Schematic diagram of solidification of floating
organic drop liquid phase microextraction( SFO- LPME)
! ! 16 18
(10 ~30C) : apparatus
o 1o
1
Table 1 Common used extractants in solidification of floating organic drop liquid phase microextraction
1- 2- 1- 1 10-
Organic solvents 1-Undecanol 1-Dodecanol 2-Dodecanol 1-Bromo hexadecane  n-Hexadecane 1 10-Dichlorodecane
/% 13 ~15 22 ~24 17 ~18 17 ~18 18 14 ~16
Melting point - - - - -
8 I
2.2.2 o
o o 55~65 C o
2.2.3 o
. 10 ~ 150 L .
2.2.4 o
2.2.5 o
2.2.6
SFO-LPME N N
. 16 ~40 2.

3.1 SFOLPME GC
SFO-LPME GC
SFOLPME-GC o
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2

Table 2 Applications of liquid phase microextraction based on solidification of floating organic drop

LOD

Analytical Extraction

Analytes Matrix method colvent Enrichmentfactor ) Ref.
Polycyclic aromatic hydrocarbons Water GCAID 1 -Undecanol 394 ~ 1940 0.07 ~1.60 mg/L 16
Organophosphorus pesticides Water GCHPD 1-Undecanol 621 ~1302 0.01~0.04 17
Organochlorine pesticides Water GCECD 1-Dodecanol 1708 ~ 1337 0.007 ~0.019 18
2-pyrazoline derivative . Water. GCHID 1-Undecanol 230 ~538 5~10 19
Biological sample

Phthalate esters Water GCMS 1-Dodecanol 307 ~412 0.02~0.05 20
. . 21

Phenolic compounds Water GCMS 1-Undecanol 235 ~ 1174 0.005 ~0.68
Halogenated organic compounds Water GCMS 1-Dodecanol 228 ~322 0.005 ~0.04 22
Halogenated organic compounds Water GCHCD 1-Dodecanol 174 ~ 246 0.005 ~0.05 22
Organochlorine pesticides Water GCHCD Hexadecane 37 ~872 0.011 ~0. 11 23
Fatsoluble vitamins Water HPLC 1-Undecanol 3~35 1.0~3.5 24
Organophosphorus pesticides Water HPLC 1-Dodecanol 88 ~ 118 0.045~1.1 25
Steroid hormone Water HPLC 1-Undecanol 121 ~329 0.8 ~301 26
Decabrominated diphenyl ether Sediment samples HPLC Dodecanol B 23 pele 27
Organophosphorus pesticides Water HPLC 1-Dodecanol 215 ~357 0.1~0.3 28
Carbamate Benzoylurea pesticides Grape Juice HPLC 1-Dodecanol B >~10 29

- 7.9 nmol/L
Volatile aldehyde Blood HPLC 1-Dodecanol B 2.34 nmol/L 30
Pb Water GFAAS [ Undecanol 500 0. 0009 31
Co Ni Water GFAAS 502 497 0.0004 0.0003 32
1-Undecanol
As Water ETAAS 1000 0.0092 33
1-Undecanol
Pb Cd Water ETAAS - 380 420 0.01 0.0005 34
Undecanoic acid
v Water and parsley ETAAS 1-Undecanol 184 0.007 35
Cd Water FI-AAS 1 -Undecanol 640 0.0079 36
Pd Water FAAS 1 -Undecanol 49.9 0.6 37
Zn Water FAAS 1 Dodecanol 76 0.79 38
Mn Cd Co Cu Water ICP-OES | Undecanol 57 ~96 0.1~0.3 39
Al Water ICP-OES | Undecanol 128 0.8 40
SFO-LPME-GC o Zanjani 10 SFO-1LPME-GC-
( FID) 12 . 10 pL
60 °C 1250 r/min 30 min
o 0.07 ~1.67 mg/L,; 594 ~ 1940

T% o SFO-LPME-GC- ( FPD) 9
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GC4PD SDME-GC¥PD

SDME-GC+¥PD SDME-GC+ID SPME-GC-¥PD

. SFO-LPME * Y
o Farahani % SFO-LPME- - (GCMS) ( . . )
17 . 0.05 ~100 pg/L 84% ~115% o
o Faraji ' (
. . ) 8 . 40 plL 5% K,CO,
2 min 9 mL 55 °C 1200 r/min 15 min GC-MS o
8 0.005 ~0.68 pg/L; 235 ~1174
0.02 ~300 pg/L o ( SPE) -GCECD ( SBSE) -GC-MS SPME-GC-MS
SDME-GC-MS DLLME-GC-ECD . .
SFO1LPME . Leong * SFOALPME DLLME GC-MS
GC-ECD 5 o 5 mL
0.5 mL ( ) 8 pL ( ) 10 mL /
/
o GC-ECD
0.01 ~500 pg/L; 82% ~101% ; 8.7% o GC-MS
0.02 ~500 pg/L; 81% ~102% ; 3.6% o
( . ) 6 2,
3.2 SFO4LPME HPLC
SFO-LPME-HPLC . .
SFOLLME o Sobhi % SFO1LPME-HPLC .
. 3 o 1.0 ~3.5 pg/L; 10.7% - Xu
» DLLME-SFO-HPLC ( . . . ) S
10 mL 100 pL ( ) 200 pL ( )
. 50 ulL .
5 0.045 ~1. 1 pg/L 88% ~110% - DLLME-SFO-HPLC
2 o . DLLME-SFO-
HPLC % 1 ~200 ng/mL; 0.1~
0.3 ng/mL; 5 50 pg/L 82.2% ~98.8% 83.6% ~104.0% .
SFO-LPME .
» SFO-L.PME-HPLC
0.005 ~0.01 mg/L; 88.5% ~101.9% o v DLLME-SFO
HPLC ( . ) 2 4-
( DNPH) DLLME-SFO
HPLC .
0.01 ~5 pmol/L; 67.84% ~70.2% ; 4.11% 2.91% .

3.3 SFO-LPME AAS
SFO-LPME

o

SFO-LPME
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( GFAAS) o Dadfarnia '
SFOLPME-GFAAS ( . . v 0.9 ng/L
5.4%; 500 . Bidabadi % 1{2- )=2-  (PAN)
SFOLLME-GFAAS ( N N N ) Co Ni. Ghambarian
( APDC) Pd( NO,) , SFO-LPME-
( ETAAS) ( v) As 9.2 ng/L; RSD 8.6% o 34
( . «) Pb  Cd. Asadollahi % DLLME-SFO-ETAAS
( )V 7 ng/Lo
SFO-DME ( FAAS)
Dadfarnia ™ 250 pL. - 100 pL
( FAAS) 0.0079 wg/L. Mohamadi DLLME-SFO
FAAS . . Pd APDC 0.6 pg/Lo Ma
Zn.

3.4 SFO-LPME
SFO-LPME ( ICP-OES) o Yamini
P14 2- )3 3 3- ( TTA) DLLME-SFO-ICP-OES
( \ . ) ( Mn.Cr.Co~Cu)
0.1~0.3 pg/L ‘Mn 0.5 ~250 pg/L Cr.Co Cu 1.25~250 pg/Lo

40

o

N A S o

SFOLPME HPLC.AAS GC SFO4PME
. SFOLLME (1)

:(2)
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Developments in Solidification of Floating Organic
Drop Liquid Phase Microextraction

WANG YingYing' ZHAO Guang~Ying® CHANG QingYun' ZANG Xiao-Huan' WANG Chun' WANG Zhi"'?
"( Key Laboratory of Bioinorganic Chemistry ~College of Science Agricultural University of Hebei Baoding 071001)
*( College of Food Science and Technology ~Agricultural University of Hebei Baoding 071001)

Abstract The liquid phase microextraction( LPME) based on solidification of floating organic drop which
incorporated sampling extraction and concentration into a single step was a new environmentally benign
sample-preparation technique. This novel technique proved to be low—cost and virtually organic solvent-{ree
and could provide a high enrichment factor. It can be easily manipulated for the combination use with gas
chromatography high—-performance liquid chromatography and atomic absorption spectrometry. The basic prin—
ciples parameters affecting the extraction efficiency and recent applications of the solidification of floating
organic drop liquid phase microextraction are briefly reviewed in the paper.

Keywords Solidification of floating organic drop liquid phase microextraction; Sample pre-treatment; Review
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