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Preparation and characterization of poly N-isopropylacryl-
amide bonded silica gel stationary phase
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Abstract A thermal sensitive bonded stationary phase poly N-isopropylacrylamide bonded
silica gel stationary phase SI-PNIPAM  was prepared by reacting silica gel with 3-mercapto-
propyltrimethoxysilane MPS . The characterization of the prepared packings was carried out
with elemental analysis and Fourier transform infrared FT-IR spectroscopy. The chromato-
graphic evaluations were carried out by testing with polycyclic aromatic hydrocarbons and basic
compounds using methanol-water as a binary mobile phase. The applicable range of pH and
stability of SI-PNIPAM were also evaluated. The results showed that the stationary phase has
excellent chromatographic properties thermal-responsibility and resistance to hydrolysis be-
tween pH 2.5 and 7.5. It can be used to separate basic solutes efficiently due to the existence
of the special structure containing internal polar amide group contributing to restraining the ac-
tivity of the residual silanol group below the lower-critical-solution temperature LCST .
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Fig. 1 Preparation process of SI-PNIPAM
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Fig. 2 IR spectra of a YMC silica and b SI-PNIPAM
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Table 1 Elemental analysis of SI-PNIPAM % 3
Batch w C w H w N 35050 /m
1 12.16 1.98 1.47 0.93
2 12.58 2.18 1.53
3 12.84 2.20 1.58 2
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Fig. 3 Chromatogram of some aromatic compounds
Conditions mobile phase methanol-water 60:40 v/v
flow rate 0.8 mL/min column temperature 20 C detection
wavelength 254 nm.
Peak identifications 1.

benzene 2. toluene 3.

benzene 4. naphthalene 5. biphenyl 6. phenanthrene.

ethyl-
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Fig. 4 Effect of temperature on the retention factor k :’ \|I 20 C 1'{\‘\ 30 C ’,/ \\\ 40 T
of some aromatic compounds on SI-PNIPAM ,H\ ,l l\ Il \\
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Fig. 6 Effect of temperature on the peak
1.08 1.02 shape of aniline on SI-PNIPAM
Mobile phase methanol-water 70:30 v/v flow rate
f 0.8 mL/min detection wavelength 254 nm.
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Fig. 5 Chromatograms of basic compounds
a pyridine and b aniline
Mobile phase methanol-water 70:30 v/v  other condi-
tions as in Fig. 3. a 1.52
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Fig. 7 Chromatogram of separation of some acidic
neutral and basic compounds by SI-PNIPAM

Mobile phase methanol-water 55:45 v/v  column tem-

perature 25 C other conditions as in Fig. 3.

Peak identifications 1. thiourea 2. aniline 3. phenol
4. p-toluidine 5. o-toluidine 6. p-nitroaniline 7. toluene

8. ethylbenzene 9. N N-dimethyl aniline.

PNIPAM
2.2.4
- /Na,HPO, pH 2.5
70:30 -Na,HPO, /NaH, PO,

pH 7.5 70: 30
9 000

pH2.5~7.5

Tiktopulo E I Uversky V N Lushchik V B et al. Macro-
molecules 1995 28 7514

Pelton R. Adv Colloid Interface Sci 2000 85 1

Suzuki K Yumura T Tanaka Y et al. J Control Release
2001 75 183

Gao CY Mohwald H Shen J C. Polymer 2005 46 4088
Ayano E Okada Y Sakamoto C et al. J Chromatogr A
2005 1069 281

Ayano E Okada Y Sakamoto C et al. J Chromatogr A
2006 1119 51

Wang J D Shang Z H Yu Y L. High performance liquid

chromatography. Beijing China Sino Petrochemical Press

1992 130
Huang X J Liu Y Cong R Z et al. Chinese Journal of
Chromatography . 2001
19 4 293

Engelhardt H Arangio M Lobert T. LC-GC 1997 15 9
856

R i

i ;

M e X

B5 376

2007 1

10

978-7-5025-9689-7 48.00

WWW. cip. com. cn





