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Development of non-agqueous electrophoretic separation method for water-insoluble
synthetic polymers

Kitagawa, Shinya

3,000,000

Electrophoretic separation of water-insoluble synthetic polymers has a
potential for high efficiency separation, reducing analytical cost, and enhancement in analytical
performance and we have demonstrated the separation of synthetic polymers in non-aqueous capillary
zone electrophoresis using ionic surfactant. In this research, we investigated the effect of
surfactant sgeeies and electrophoretic medium composition on the electrophoretic behavior of
water-insoluble synthetic polymers. Their investigation revealed that the separation is majorly
affected by the hydrophobic interactions between the polymers and the ionic surfactants. In
addition, electrostatic interaction also affects the selectivity of the polymers in some cases. An
organogel for size-based electrophoretic separation of water-insoluble synthetic polymers was
developed. In addition, the novel universal detection method of synthetic polymers in the gel was
also developed.
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Table 1. Effect of surfactant and composition of the
electrophoretic medium on polymer selectivity

# Surfactant _mM__ Comparison

19 CTAC 70 THF/ACN/EtOH = 50/43/7

70  THF/ACN/MeOH =50/40/10
THF/MeOH = 70/30

Interaction order

PBD > PC > PS> PMMA
PBD > PC > PS>PMMA
not separated

A _____T0__THF/MeOH/H,0=68/29/3_____PC>PBD>PS>PMMA__
5 DMDOAB 40 THF/ACN/MeOH = 50/10/40 PBD > PC > PS> PMMA
6 30 THF/MeOH =70/30 PC > PBD > PS=PMMA
7 PBD > PC > PS> PMMA

THF/MeOH/H,0 = 69/30/1 PBD = PS> PMMA > PC
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Table 2. Effect of the composition of the electrophoretic
medium on the selectivity

#  Additive mM Composition Interaction order
THF/MeOH

1 PegeysCl 180 7050 PC > PBD > PS> PMMA
THF/ACN .

2 180 70130 PBD>PS=PC>PMMA
THF/ACN

3 180 50/50 PBD>PS>PC>PMMA
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2#1
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Table 3. Compositions of the reaction solution.
AA-BIS MMA-EDMA MMA-EDMA MMA-EDMA
(THF) (THF/MeOH) (THEF/ACN/MeOH)
THF 2.0 mL 2.0 mL 1.8 mL 1.0 mL
MeOH - - 02 mL 02 mL
ACN - - - 0.8 mL
AA 190 mg
BIS 10 mg - -
MMA - 380 pL 380 uL 380 uL
EDMA - 10 uL 10 uL 10 uL

All solutions contains 9.8 mg AIBN and 40 mL TEMED.
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CTAC 10, 50, 70, 100, 150, 200,

250 mM



150 mM

200 250 mM
(10)
DNA
MMA-EDMA THF
1-
THF
THF
PS
PS MMA-EDMA
PS
PS
PS
PS
PS
THF
MMA-EDMA
THF
(12) MMA-EMDA

CTAC
5200 PS
(13)
NACZE
PC

NACZE

[1] Li, G; Zhou, X.; Wang, Y.; Krull, I. S;; Mistry,
K.; Grinberg, N.; Cortes, H. J Lig.
Chromaogr. Relat. Technol. 2004, 27,
939-964.

[2] Yamamura, T.; Kitagawa, S.; Ohtani, H. J.
Chromatogr. A 2015, 1393, 122-127.

[3] Fukai, N.; Kitagawa, S.; Ohtani, H., Effect of
surfactant  species and  electrophoretic
medium composition on the electrophoretic
behavior of neutral and water-insoluble linear
synthetic polymers in nonagueous capillary
zone electrophoresis, Electrophoresis, 2017,
38, in press.

[4] Fukai, N.; Kitagawa, S.; Ohtani, H.,
Separation of water-insoluble and neutral
linear synthetic polymers in nonagueous
capillary  zone  electrophoresis  using
phosphonium-based ionic liquid,
Chromatography, 2017, 38, submitted.

2
Fukai, N.; Kitagawa, S.; Ohtani, H., Effect of




surfactant  species and  electrophoretic
medium composition on the electrophoretic
behavior of neutral and water-insoluble linear
synthetic polymers in nonagueous capillary
zone electrophoresis, Electrophoresis, 2017,
38, in press.

DOI: 10.1016/j.chroma.2017.04.058

Fukai, N.; Kitagawa, S; Ohtani, H.,
Separation of water-insoluble and neutral
linear synthetic polymers in nonagueous
capillary  zone  electrophoresis  using
phosphonium-based ionic liquid,
Chromatography, 2017, 38, submitted.

10

, 34
(2015.831-9.1, ).

, 20
(2015.10.27-28, )
[ I
, 35
(2015.11.4-6, )
[ 1
, 76

(2016.5.27-28, ) [
]

S. Kitagawa, T. Yamamura, N. Fukai, H.
Ohtani, Electrophoretic separation of linear
synthetic polymers in non-agueous medium
containing ionic surfactants, 31st
International Symposium on Chromatography
(2016.8.28-9.1, Cork, Ireland).

, 65
(2016.9.14-16, ) [RSC Analyst

1.

, 65
(2016.9.14-16, ) [

1.

36
(2016.11.9-11, ) [

1.

http://cec.ach.nitech.ac.jp/researches/kitagawa_fil

21 16
(2016.11.11-12, ).

77 (2017.5.27-28,

es/kitagawa PolymerCE.html

()

2
3)

“)

KITAGAWA, Shinya

OHTANI, Hajime



