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The Fundamentals, Principles and Applications of Rotating Disk Sorptive Extraction
Afrooz Shakibfar, Seyed Hamid Ahmadi”, Mohammad Hassan Amini

Chemistry& Chemical Engineering Research Center of Iran, Environmental Research Center and
Clean Technologies, Tehran, Iran

*Email: ahmadi@ccerci.ac.ir

Abstract: The extraction technique with the rotating disk sorptive extraction is a branch of solid
phase microextraction method, which is performed on the solid surface of the disk. This method
is based on the equilibrium between a sorptive phase and the aqueous phase, and these two
phases are constantly being stirred and in contact during the extraction. The main advantage of
this technique is the fast and high mass transfer between phases during extraction. This method
is highly compatible with green and natural adsorbent phases that are biodegradable.
Automation in this method is possible due to its compatibility with analytical measurements
such as gas chromatography, high-performance liquid chromatography and mass spectroscopy
and bio availibility studies are feasible with this technique. In this article, sample preparation
and microextraction methods such as solid phase micro extraction and stir bar sorptive
extraction are introduced, then the reasons for replacing rotating disk sorptive extraction with
stir bar sorptive extraction method. In the following, various types of natural and synthetic
sorptive phases that are suitable for extracting a wide range of hydrophilic and hydrophobic
analytes have been discussed. The method of the rotating disk sorptive extraction is solvent-free
and environmentally friendly, therefore it is considered a part of green chemistry and does not
pollute.

Keywords: Rotating disk sorptive extraction, Natural and synthetic sorptive phases,

Solventless extraction, Green chemistry
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2 Solid phase micro extraction (SPME)
3 Polydimethylsiloxane (PDMS)

4 Gas chromatography (GC)

® Liquid chromatography (LC)

6 Mass spectroscopy (MS)
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7 Stir bar sorptive extraction (SBSE)
8 Rotating disk sorptive extraction (RDSE)
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10 Laminar sorptive phase
1 Particulated sorptive phase
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13 Deep Eutectic Solvent (DES)

'4

Seileg (b lagn,Sa e [YVYY] GlislS o5 S
Lgb o (PCBS) o5 L sla s o 5 [Yol (PAHS)
555 SN camagia 5 o Condid b LS 5 ool [YF]
VIS W oS 5 nl bl 5l ey 5B cal b
/) k-;..m.u Q)LAJLH..:‘ d|)7u| u)ﬁ..a LY C\S squ) uﬁo 9 003.3
CilS YT 5l eS 3l ST 00 wed oe ke (RSD
LS)""‘L )lB )l > u...!lj u“\"ﬁ 0)15./: ‘SALQJ 0 Ll 00
Losle Pl 15 w0pdy (o0 &)90 (MEOH) Joilie L
Sliwl S5k g (DCM) by IS 60 wsle maly Copdad
&b » [YV] Wes o PDMS i s, el (EtAC)
B+ Jilas b lg o 5,0 45k 4 PDMS 56 wols 58
4 a5 cul 6,50 Wil (€18 56 [ Y] sgs ol b
039515 ol (51, RDSE ;o (gial curdibge 5o
56 50zl anT s ol ool solawl Ol slo aiges
51 C18 31 S el ol ;o PDMS L awslis ,o C18
swl el Q> b ghe 5y, > anlp &b
OB JS&) s9d oo bedll b 3 S0 sl iiSen
DCM:MeOH sl P> L 56 51 bl b3k YA
5 o C18 5B ool 48,5 &0 aids VO Lo (F2)
(el slae IVA] el ons (Sle oelis S 59,
Cawl RDSE o 5,501 (sl 48,5 L3> slasls 51 Koo SO
85,5 @ ol sl agas 5l PAHS C‘)M‘ &lp as
).uo))?bs).&».w‘ oKws hws.w ] l» s.,\.».]l.:] RO PR
55500 Gle S wm i colill ebl il eud (5 S o5l
s)ls 1, s PAHS asle ool conkd b JT LS5 L
So,ls zlml sl S-DVB lae 56 [va] oC )
b b3k &5 oo 43S IS & RDSE lawgs ol
c.ﬁ L Y &9y pH w.».]a,ﬁ NG PN U"’)‘)f ‘S’YL:
S-DVB B ;0 oo digigp S 4 b cobl zl el
S RDSE 5 %8 wil> 56 [¥-] 0D o) coul

sH sl o gl cex S cwl e o (S

12 Non-steroidal anti-inflammatory drugs
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Sorptive phase Analytes pH  Matrix Salt addition  Sample Extraction  Velocity  Desorption condition/Final volume
modifier volume (mL) time (min)  (rpm)
(¥MeOH)
PDMS Nonylphenol - - - 250 20 1600 5 mL MeOH, 20 minf1 mL
PDMS Malachite green 7 - 10% NasS0y4 100 or 1000 18 or 90 1250 Direct measure
PDMS Pesticides - - - 25 180 1250 2 mL MeOH, 30 min/1 mL
PDMS Triclosan and methyl 4 0 6% Nadl 25 80 1250 5 mL MeOH, 30 min 500 pL
triclosan
PDMS Crystal violet 14 - <5% Nas50y4 50 100 1250 Direct measure
PDMS Triclosan and methyl 4 - 5 g NaCl 25 80 or 30 1250 5 mL MeOH, 30 min 500 pL
triclosan
PDMS Cu 9 - - 100, 500, 1000 30, 53, 90 1000 Direct measure
PDMS PAHs - 20 - 20 30 1250 5 mL MeOH, 10 min 500 pL
PDMS Triclosan 4 - 20% Nadl 25 80 1250 5 mL MeOH, 30 min 500 pL
PDMS PCBs - 20 - 10g 180 1250 5 mL MeOH, 30 min/1 mL
c1s NSAIDs 2 - - 10 25 1600 Sequential injection analysis,
2.4 mL MeOH, 2 min 200 pL
cig Hexachlorobenzene - 5 5% Na(l 10 30 1250 5 mL DOM:MeOH (4:1 vjv), 15 min/
1mL
Nylon PAHs - - - 25 20 1250 Direct measure®
Chelating Trace metals 55 - - 20 360 600 2 mL of HNOs, 20 min/2 mL
Cork Hormones 38 - - 20 45 2000 5 mL MeOH, 10 min 100 pL
Cork Multiclass - - 35 10 - 1 mL MeOH:EtAc (1:1 v/v)/1 mL
micropollutants
Agarose gel Malondialdehyde 25 - 2% Nad 5 300 Direct measure®
Choline Phenolic compounds - - - 1 15 150 200 pL Water:MeOH (2:1 v/v),
chloride 2 min/200 pL
(DES
formation)
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Sorptive phase Analyte pH  Matrix modifier Salt addition Sample Extraction Velodty Desorption condition/Final volume
(£MeOH) volume time (min) (rpm)
(mL}
Oasis HLE FAorfenicol 32 - 0% Nadl 025 90 1250 8 mL Acetone, 60 min/2 mL
Oasis HLB NSAIDs 2 0 0% Nadl 50 90-100 3000 5 mL MeOH, 10 min twice/500 pL
Oasis HLB NSAIDs 3 - — 25 G0 3000 5 mL MeOH, 10 min twice/500 pL
Oasis HLE Hormones - - - 25 G0 3000 4.5 mL MeOH, 15 min twice/100 pL
Oasis HLB Triclabendazole 3 - — 04 a0 2000 8 mL Acetone, 60 min twice/2 mL
Oasis HLB Pesticides 2 - 2.5 g Nad 50 80 1600 3 mL MeOH, 60 min/400 pL
Oasis HLB Parabens 6 5 - 20 70 2900 5 mL MeOH, 10 min twice/100 pL
Oasis HLB Phthalates 7 - — 20 90 2000 10 mL MeOH, 20 min/200 pL
Oasis HLB Multiple emerging 58 - — 20 G0 3000 10 mL MeOH, 10 min/120 pL
contaminants
Oasis HLB Hormones and triclosan 5.8 — - 2 60 2000 10 mL EtAc/100 pL
Oasis HLB Parabens G 5 — 20 70 2900 5 mL MeOH, 10 min twice/500 pL
S-DVB Veterinary antibiotics 4 - - 8 90 2000 8 mL MeOH, 30 min/2 mL
Cation-exchange resin  Ofloxacin 3 - — 5 10 313 500 pL 1.5 mol L™" KOH, 5 min/1.5 mL
Chiral L-Norepinephrine 3 — — 10 120 1400 9 mL Water at pH 3,41 min/1 mL
MIP|NIP Diclofenac and 2 0 0% Nadl 50 120 3000 5 mL MeOH, 10 min/500 pL
mefenamic add
Cork and MMT-IL Parabens 4-7 — 30% Nadl 25 30 1400 3 mL NH40H, 10 min/3 mL
MMT-IL PCBs - 2 5% Nad 5 30 2000 5 mL MeOH, 10 min/100 puL
Biological fluids -
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