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Ael7t4 E9 OH”19 IA(ntegral Absorbance, & 7%)9] §a4fxgq Ao w JAB) T 2AAGH Ade)Me) AzolE
A7 o3 21’*“9-*4-4 FHZ7M G2 2487 FTR 371480 98 1A SH9] a2t g gane os) 22 24 72
&ote A%E HAF o] Ane Huy I AaALS }Z}L van der Waals 2833 4dizez 73 %&‘aﬂi:ﬂ: e #2289
ol A7l d & ‘Ei°ﬂ*H ol EY] F&o) FAo) %”%*a A2 ithe A& Uehdd YA CO8 Ny 7hAFo vl 549 Egojgo}
A FTR 4823278 Agsd gdel F2d ofuf §714ue 553 2aad 454 284 (band)7 130cm’ 22747 2
AUt E EAL AT + Utk

Abstract : Physical adsorption on a silica gel(pore size of 80 nm, particle size of 10 zm)has been studied for binary mixture of acetone
diluted in CO: by use of a FTIR transmission technique and we have compared the result of FTIR transmission technique with that of a
chromatographic technique. Measurements were made at 313.2 K and under pressures up to 15MPa. As the pressure increases from 0.1MPa,
the IA(Integral Absorbance) of the hydrogen-bonded OH groups interacting with acetone and adsorbed amount by use of a
chromatographic technique increases at first, and reaches a maximum at a pressure below the critical pressure of CO», and then the
intensities decrease gradually with increasing pressure. It is found that the pressure dependency of the chromatographic isotherm is a little
larger than that of spectroscopic isotherm in the supercritical fluid region. This difference might be attributable to the weaker van der
Waals force and relatively stronger hydrogen- bonding force influencing the adsorption of acetone on the silica gel. The unique
spectroscopic charactenstlcs of amine group which vibrational frequencies of hydroxyl groups on the silica gel surface shift downward to
about 1300 cm™ were measured from experimental result of triethylamine diluted in CO» or No.
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1. sample cylinder 6. pressure controller

2. six-way valve 7. flowmeter

3. pump 8. air thermostat

4, photocell 9. Michelson interferometer

5. pressure transducer 10. photodetector

Fig. 1. Schematic diagram of apparatus.
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Fig. 2. IR spectra of 0.2mol% acetone in CO» and SG800 at
3132K and 0.1 MPa : (a) acetone + CO:/ SG800, (b)
SG800 in dry air, (c¢) acetone + CO» in gas phase.
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Fig. 3. Spectra difference for acetone(0.2mol% in COs) on
SG800 at 3132K and pressures of 0.1, 2.0, 50, 7.5
and 10MPa ; hatched area, shown for spectrum at
10 MPa, corresponds to hydrogen-bonded OH stretch
band.
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Fig. 4. Integral absorbance vs. pressure for hydrogen-bonded
OH stretch bands on SG800(12mg) for acetone(0.2
and 1.0 mol%) diluted in CO» at 313.2K.
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Fig. 5. IR spectra of C=0O stretch band of 0.2mol% acetone
in CO; : (a) acetone in CO» at 10 MPa (fluid phase),
(b) difference spectra for C=0 adsorbed on SG800 at
pressures of 0.1, 2.0, 50, 75 and 10 MPa.
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Fig. 6. IR spectra of 0.2mol% triethylamine in CO2(A) and
in No(B), and SG800 at 3132K and 0.1 MPa : (a)
triethylamine + CO2 or No/SG800, (b) SG800 in dry
air, (c) triethylamine + CO» or N» in gas phase.
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Fig. 7. Elution behavior of acetone adsorbed on SG800/CO»
at 313.2K : (A) 22MPa, (B) 56MPa, (C) 10.0 MPa
and (D) 15.0 MPa.
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C2 = concentration of solute in fluid phase [mol/m’]

Fv = volume flow rate [m?/s]
m = mass of adsorbent [kg]
P = pressure {Pa]

Pcol = column pressure [Pa)

qz = amount of solute adsorbed per unit mass of
adsorbent [mol/kg)

Vx = net retention volume [m’]

Vi = retention volume [m’]
Vo = dead volume of a packed column [m’]
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