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Fig. 1 TEM image of MCM-41

(a) along the long axis and (b) perpendicular to the long axis
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Fig.2 TEM image of samples [ NH,p-mim | [ PF, ]/ MCM-41(A)
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Fig. 3 XRD patterns of samples; MCM-41 (a), [ NH,p-mim ]
[ PF,]/MCM-41(A) (b)
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Fig. 4 N, adsorption-desorption isotherm of samples
MCM-41 (a), MCM-41(A) (b) and [ NH,p-mim]
[PF,]/MCM-41(A) (c)
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Fig.5 TG-DTG curve of samples: MCM-41 (a), MCM-41(A) () and
[ NH,p-mim ] [ PF, ]/MCM-41(A) (c¢) (air atmosphere)
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Fig. 6 TG-DTG curve of samples; MCM-41 (a), MCM-41(A) (b), [ NH,p-mim][PF,]/MCM-41(A) (¢),
[ NH,p-mim ] [ PF ]/MCM-41 (d) (N, atmosphere )

2.2 AHEE T RERM CO, FIIEREHR

MCM-41 (A) Zid AR AR R e IS, HX CO,
(ORI I B 2 an & 7 B TR ), MCM-
A1L(A)XF CO, M Bt AR RS HEIR L AR T 150 “C b3k

| '\/.\u’\

.-.\‘

..\{k. _~i—n i

0.08

0.06

0.04

0.02

Q/(mmol CO, /g MCM-41(A))

0.00

1 1

50 100 150 200 250 300 350

Temperature/°C
Kl 7 MCM-41(A) KB XT CO, W B YRR
Fig.7 The CO, adsorption behaviors of MCM-41(A) at

various calcinations temperature
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Fig. 8 The CO, adsorption behaviors of samples: MCM-41 (a) ,
MCM-41(A) (b), [ NHyp-mim][ PF, ]/MCM-41(A) (c),
[ NH,p-mim ][ PF, ]/ MCM-41 (d)
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K9 [ NH,p-mim] [ PF,]/MCM-41 (a), MCM-41(A) (b),

[ NH,p-mim ] [ PFg |/MCM-41(A) (c) g B2 21 Sl i
Fig. 9 FT-IR spectra of samples: [ NH,p-mim][ PF, ]/
MCM-41 (a), MCM-41(A) (b), [ NH,p-mim]
[PF,]/MCM-41(A) (c)
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The Effect of Surfactant Modification of MCM-41 on Supporting
Ionic Liquid for CO, Adsorption

FU Ge-hong'?, LV Gong-xuan**, MA Jian-tai'
(1. Lanzhou University ,College of Chemistry and Chemical Engineering, Lanzhou 730000, China;
2. Lanzhou Institute of Chemical Physics, Chinese Academy of Sciences, Lanzhou 730000, China)

Abstract: A new CO, adsorbent was synthesized by incorporating the ionic liquid ( [ NH,p-mim ][ PF,]) into sur-
factant-modified MCM-41. The effect of surfactant modification on the ionic liquid dispersion and the changing of
CO, adsorption performance of supported ionic liquid were investigated. The supported ionic liquids were character-
ized by Flourier transform infrared ( FTIR) spectra, X-ray diffraction (XRD), N, adsorption/desorption technolo-
gies and thermogravimetric (TG) annlysis. The performance for CO, adsorption of supported ionic liquids and the
interaction between surfactant and | NH,p-mim ] [ PF, | were associated to these characterization results. The results
show that the CO, adsorption capacity of [ NH,p-mim ] [ PF, ]/MCM-41 increases slightly than that of MCM-41,
however the adsorption capacity of [ NH,p-mim | [ PF, |/ surfactant-modified MCM-41 was increased by 2.5 times
compared with surfactant-modified MCM-41. This enhancement can be attributed to two reasons, one is the surfac-
tant micelle can make the ionic liquid dispersion better, and another is surfactant micelle has an effect on the
charge distribution of ionic liquid, which would lead to the decrease of the interaction of cation and anion and the
increase of the electron density of N atomic of amino. Therefore, the reaction of CO, with the -NH, of [ NH, p-mim ]
[ PF, ]/surfactant-modified MCM-41 took place more easily. It is known that the adsorption of surfactant-modified
MCM-41 supported ionic liquid for CO, is controlled by the diffusion of CO,, and the adsorption/desorption process
need less energy, so the adsorption ability is stable after 5 cycles. The thermo gravimetric analysis proves that no
changes would happen on [ NH,p-mim ] [ PF, ]/ surfactant-modified MCM-41 when it was regenerated at 100 C
under N, atmosphere.

Key words: ionic liquids; CO,; surfactant; MCM-41



