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Extraction of Biomolcules by Ionic Liquids
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Abstract : As an effective separation method for biomolecules, aqueous two-phase systems based on ionic liquids
were suggested. Hydrophobic ionic liquids are more expensive and viscous in spite of their usage in the ionic
liquid/water biphasic extraction compared with hydrophilic ionic liquids. In case of aqueous two-phase systems using

hydrophilic ionic liquids, they can be diluted in aqueous phase. Experimental results show that aqueous two phase
systems can be formed by adding appropriate amount of ionic liquids to aqueous salts solutions. The viscosity of ionic
liquid aqueous phase is proportional to the cation chain length in ionic liquids. It is founded that the ionic liquid based

aqueous two phase systems are effective for the separation of biomolecules such as acrylic acid.

Key words :

1. M2

AHlA o 72 o] 24 MA(lonic liquids, ILs)T o]
o2 FAE HAojn HEE &FFolut &l &
Ato] =8| FEE 7hxich 2ol skeksd S flvt
B = A &5 B0 /-8 B {7189
= 2ol 54 7T Aol YA HA S5 0k
7] A2 RTE 2y 85 H-E o8] Al A S8
ek A} Al

19904 £} S0 4] 100°Coste] 578 2He

)

S8l S B Hl=d ol 583 A

=
A M A(Room Temperature Ionic Liquids, RTILs)2}

=
a1 g

ArA Rl §-7] el vl PS u) FEFA of
24 RS ARG RN A& = s A T

*Corresponding author, E-mail: hongyk@ut.ac kr

Ionic liquid, Aqueous two phase, Extraction, Biomolecules, Inorganic salts

7

e
o
oX

1

il

e
é
fr

grol 79| glony
|4 oA = chakat

E

shigo] glom 25 57
S o
T =

i
2
o
%

oy
ok
o

i =
= N
oo &

rfo

ol
>

fr

ox 18
o
N
)
R

o LU
e

U o o
408 Hooft
oinﬂmﬁ
HHH-(';!
2 4
Pl
0,

2 O

Mo o 3o g iy flo &L
2 )
il

gid

)

lo K

09
o & 7
tlo o 1o ¥
O

24

oX
ol
=
fr

(¢}
v
o)

Lo,

S o (TR Y= R [ =
B ox

b
3% o
oo 2o

oo
T
Ay =

we o o
M
<
)

3o
N

N

ol

ol

ok

a

rlr
)

42
mlm oX,
ofl
ox [
>,
N
r
i}
~
Rad

of
o
2
o
o
X,
2
24
:
o

i_:{(
ot
it
s
e}
ok
s
o,
g
X

N
)
2 R
o
2 Ay

e}

rfo

ox
(HU
My 2
o2
o=

o
o
H
ot
lo
>
e
__>t'_’,
e

)
il
S~
ob
ol
ok
2
o
> M
<
NS
-;; i
= Iy
T
HC o
rlo o
= o
oX
o
of

o
°
[

ol 30 O X oo rfo
o

ox flo ox Rl mf ox |4
Lo A0 L4 e
4 o

o oX

¥
Rubys

AleFo] & 4= 3
2003 Rogers

24 ARl o3

o

.
Lo
oft
u

So] Hzz A4 of

EA(Aqueous Two-Phase

oZ

o]

4
o

23



o] & &0 § 3

Systems, ATPS) @ AJo] 7 A
ol A= F FFY —T’—l"ﬁ: }%m E=
= 2TAA FEE F A =
2 FAE ] ek =
Qs Aol A=
T2 29 glo] BE At
= oelA gk o
ol &4 S ol §3tel 22
54 o4 AR B T4
4 Ao e HES Fu
B Aol A chere o] &
Aol 4 EAR AT Y B4 THATE. E

[elre) bl
A= ABEAZA 72 B A

o [
Q

ﬂﬂl
2

lo ot
v

flo

X G
)

o~

Lo

o
o
o
1% oo

ot . b Jo ox

2 B & jo 2 fu

5

=)

e}
=
B
o
o
I
Jo
N

jg
My
Mo
-l>
o
o
oX,
[T
T

i

Az
i)
>
o > op

oX X%

>,
et
W o o rlr

o oX
[o
fr Ho

o M | ol
g o
2 30 ox M
9 O oAr
o S
o
l‘_?L‘ OFO

Ly

S
5

2. 0|2 x| 7|HF ATPSS| AT

21 0|24 e M=t U=

Fig. 1o A= o|m|thEA| o] 24 HA|Ql 1-butyl-3-
methyl imidazolium bromide [BMIm][Br] <=8 A
M2 emo e UE WSS e ) EeFig. 2
oA 20 %(wiw) 2 ol SaE ofuciEA] o]
oh o] e ool Aol ME Lxo] BhE W
WSS Uepile ol e ele) glre u u
©7hgolt 8002 EAT 49 Bo) Weet 7
o) GAFSHA Hith E AukH o 2 o] 24 o] 1
EE ool o Al o] AS Lol S7teo] wet

—e—— Bmim27%
o Bmim 19.5%
——-¥-—— Bmim12.1%
1.08 —-—A—--  Bmim6.3%
— - —  Bmim27%
.\\.\#:: Water
1.06 4
o .
. O, o -
< o °
5§ 1044
2
= o———— V———— e
2 v ——— > v
g 1.02
DA
————t—
B—— A
— g _ _
1.00 4 O T -
-0 —— g
——-0
0.98 T
285 290 295 300 305 310
T(K)

Fig. 1 Effect of temperature on density of 1-butyl-3-methyl
imidazolium [BMIm] bromide aqueous solution with its
composition.
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Fig. 2 Effect of temperature on density of imidazolium
bromide aqueous solution with its cation chain length
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Table 1 Experimental viscosity (cP) as a function of
temperature and cation chain length for the IL-rich phase.

Temperature (K)
288 | 293 | 298 | 303 | 308
Concentration (Wt%
[EMIm][Br] 24.2% 1.80 | 1.88 | 1.75 | 1.69 | 1.67
[BMIm][Br] 25.0% 2,02 | 1.80 | 1.88 | 1.77 | 1.73
[HMIm][Br] 25.0% 228 | 198 | 1.74 | 1.85 | 1.71
[OMIm][Br] 25.0% 296 | 2.62 | 2.33 | 2.09 | 1.90
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Fig. 3 Binodal curves in aqueous phases with various
ionic liquids/K,HPO4
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Fig. 4 Binodal curves in aqueous phases with imidazolium
ionic liquids/K,HPOj.
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Table 2 Extraction efficiency of acrylic acid using
imidazolium ionic liquids/KoHPO4

KzHPO4(Wt%)
20C 25C 30C 35C
[EMIm][Br] - 79 86 51
[BMIm][Br] - 71 50 46
[HMIm][Br] - 47 52
[OMIm][Br] 88 86 75

Journal of Institute of Convergence Technology Vol. 4, No. 2, pp. 23-26 (2014) 25



ol $g-o ool E-F A

ol Ak Aole} ol ™A £2% Abo] o] Aot
3

N
N

il
o

ol ; =
r_‘ -
o flo
ol
> ol
i)

o

ol
i
Sid
Y
1o
Az
i)

bl

o Mo
4o I
=
e
o >
i od ox
o [
5
@_)L
o 1
>
2 o
2 ox

5
N ooy g

Ry fo oy

ox 10 Hy
1
ofo
3

L
~

5
Y
i
Kl
sid
>
K
Fid
=

2

é oL
2
>
S
24
N
"
orr
"
£
o A
25
i ﬂﬂj
| m_‘
Ee
oo o
2 4>

%
30 Y oR
o
it g

2
e

K
H)

2

Mo @
o,
o 3o

Lok
12
é

N
- O
N
N
N

4o
oF
o
oX
g
)
1o
A
oX,
|o
fu
o
o
:oé
i
il

o o
Bt e
>
op

50
52
s

7 A o it AT A 2 o
o, o

4 QA7 7 ole 7hA) A
3 A7} ol R3] T7keke A e
TR AAD 4= glon] wek AR

AYeHs @57} 8 astehn S

[*3

T
)
=2
e
-

o
o,

o ©°
2

oo M HT
%
e
_?L

e e R

lo
fru
o

26 sizuscisin 8 - SE7IagiTAe =27 M4 M23, 2014

1)

2)

3)

4)

5)

Acknowledgement

References

K. N. Marsh, J. A. Boxall, R. Lichtenthaler, “Room
Temperature lonic Liquids and Their Mixture-A
Review”, Fluid Phase Equilib. 219, p. 93, 2004

Z. Li, Y. Pei, H. Wang, J. Fan, J. Wang, “lonic
Liquid-Based Aqueous Two-Phase Systems and Their
Applications in Green Separation Processes”, Trends
in Anal. Chem., 29, p. 1336, 2010

Y. Pei, J. Wang, K. Wu, X. Xuan, X. Lu, “lonic
Liquid-Based Aqueous Two-Phase Extraction of
Selected Proteins”, Sep. Purif. Technol. 64, p. 288,
2009

A. F. M. Claudio, M. G. Freire, C. S. R. Freire, A. J.
D. Silvestre, J. A. P. Coutinho, “Extraction of Vanillin
Using Ionic Liquid-Based Aqueous Two-Phase
Systems”, Sep. Purif. Technol. 75, p. 39, 2010

W.H. Lee, W. Y. Lee, K.-S. Kim, Y. K. Hong,
“Extraction Equilibrium of Acrylic Acid by Aqueous
Two-Phase Systems Using Hydrophilic Ionic
Liquids”, Korean Chem. Eng. Res. 52, p. 627, 2014



