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Synthesis of the magnetic graphene oxide (GO)

GO was synthesized from natural graphite via preoxidation/thermal expansion of graphite
followed by modified Hummer’s method.! At first step, 10 g of natural graphite flake was
mixed with 3:1 volume ratio of H,SO4:HNOj; for 24 h. Then 400 ml of water was added to the
resultant solution for quenching the reaction. The resultant product was then filtered and
washed out with water and dried under vacuum at 60 °C for 24 h. In the second step, 2 g of the
product was mixed with 200 ml of H,SO,4 and 6 g potassium permanganate for 24 h caused to
a thick paste. Then, 600 ml of distilled water was added to the paste, and the reaction was
terminated by addition of aqueous solution of 50 ml H,O,, resulting in a yellow brown mixture.
Then the mixture was centrifuged and washed out three times with 10% HCI solution and then
three times with distilled water. The procedure was followed by sonication for 30 minutes to
produce GO stable aqueous dispersion. At the end of this process, the mixture was centrifuged
for 15 min at 7000 rpm in order to remove unexfoliated graphite oxide particles. GO (1.0 g),
FeCl;.6H,0 (0.036 mol) and of FeCl,.4H,O (0.018 mol) were dissolved in 200 mL deionized
water under nitrogen gas with vigorous stirring. Then, NH3 (25%) was added into the solution
until the pH of the solution reached to 10. Stirring was continued for 1 h at 60 °C. The color of
the bulk solution turned from brown to black immediately. The magnetite GO (MGO) was
separated from the solution using a magnet, washed several times with deionized water and

ethanol, and dried at ambient temperature.

Immobilization of [IMIP]BF, on MGO (IMIP-MGO)



MGO (1.0 g) was added to a solution of [IMIP]BF, (0.1 g) in ethanol (10 mL) and slowly
stirred for 2 h at room temperature. The adsorption of [IMIP]BF, was monitored by UV-Vis
spectroscopy. Then the product was collected by an external magnet, washed by ethanol and
dried at room temperature. From the UV-Vis spectroscopy data of the reaction mixture and

solution of the washed catalyst, the adsorbed [IMIP]BF, amount was determined 0.04 g.

Sepahvand.21.1.1r ~EBaARERY BHREHETAS B REYRSB8 2 & RERBHEASS
s R W SV [ N e
Z>=N =
SN\
O® N=" "
NH BF, = y

T T T T T T
L0 115 110 105 100 9.5



Sepahvand.22.1.1r
Cation
13C{1H} NMR

—162.61

=N =
s N N\
)

NH BF,

T T T T T
210 200 190 180 170

T T T T T T T T T T
160 150 140 130 120 110 100 a0 a0 70

i (ppm)

Ph

O b5a

—3.8

T T T T T T T T T T
140 135 13.0 1255 12.0 115 110 105 100 95 9.0 85 8.0 75



BI'6E
9b'6E
bLBE

0E°0F
50k
S80F

EL'RT
ﬁvmﬁv

Ph

5a

-10

200 190 180 170 160 150 140 130 120 110 100 a0 a0 70 60 50 40 30 20 10

210

£e—
BT
EE—

E

=9

i

=
Ho—
N3
W
'L
=
B
wes

5b

05 100 95 90 85 80 75 70 65 60 55 50 45 40 35 3.0 25 20 1.5 10 0.5 0.0
f1 (ppm)

11.0



FEET—

£1BE
Sb'6E
E£LBE
10°0F

a0k
95°0k
HE0F

BEael—
238 1

TR

5b

-10

200 190 180 170 160 150 140 130 120 110 100 40 80 70 &0 50 40 30 20 10
i (ppm)

210

96—

2200 1 St

= Fas

~ Fmo

4.5 4.0 3.5

5.0

f1 (ppm)



1882~
2662

05'6E
£9 m.m/y
4o

00'0F
FARI
0K
050k
ZL'Th

60801 —

@'®1
61
="

'EET—
Bl
ST —

or'eel—

B

Lel—

£6'H1—

f1 (ppm)

FA:N

beE—

FA-N

ZEL
bEL
LEL
8EL
ap'L
0574
974
LENS
hw.hn\

cEL

=

— " T ed

1

A

R ﬁmﬁ

L

FgRio—w
Zodocinia

|I
Y,
eyt e

1.0

1.5

2.0

2.5

3.0

4.0

6.5 6.0 4.5
f1 (ppm)

7.0

9.0

9.5

10.0




L5718

ELUE
FS'BE
T4'6E
88'6E

SIOF
1Z°0F
250k
S50k

0BT

Rl —

™

i1 (ppm)

13.0 125 120 115 110 10.5 10.0 95 90 B85 B0 75 70 65 60 55 50 45 40 35 3.0 25 20
f1 (ppm)

3.5



K I} & FRBRREZE @ &
! £ B €SRARAE N z
| | | LR N < |

1

]
|
Iy

] I | |
L ) 425 N, o

T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 @0 70 60 50 40 30 20 10
f1 (ppm)

References

1. J. Brugnerotto, J. Lizardi, F. M. Goycoolea, W. Argiielles-Monal, J. Desbrieres and M.

Rinaudo, Polymer, 2001, 42, 3569-3580.



