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TABLE S1. Peak Frequencies and Assignments for Raman Spectra of Neat and Adsorbed
Benzene. .

Raman Spectral Bands (cm™)

Neat Benzene on Benzene on Assignment®® Wilson
Benzene Si0, (hy)° SiO, (dehy)* Notation
607 a(CCC) 6a,6b
850 y(CH) 10a,10b
993 991 991 Viing 1
1178 - 1176 1176 &(CH) 9a,%b
1588 1585 1585 V(CC)ing 8b
1607 1607 1606 V(CCing 8a
2948 2952 2954 comb.
3061 3070 3070 V(CH),;q 7a,7b
3166 comb.
3186 3188 comb.

* From References 45-47.
b & = backbone deformation; y = deformation; v = stretch; 8 = bend
¢ (hy) = hydrated, (dehy) = dehydrated
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TABLE S2. Peak Frequencies and Assignments for Raman Spectra of Neat and

Adsorbed Toluene.
Raman Spectral Bands (cm™) _
Neat Toluene  Tolueneon  Toluene on Assignment® Wilson
Si0, (hy)*  SiO, (dehy)’ Notation
521 ring (X sens.) 6a
622 a(CCC) 6b
786 785 785 Viing 1
1003 1003 1003 Vying (X s€NS.) 12
1030 1030 1029 3(CH) 18a
1156 3(CH) 9b
1179 3(CH) 9a
1210 1211 1210 Viing (X s€ENS.) 13
1380 1384 1384 8(CH,)
1586 1585 1586 V(CCying 8b
1605 1605 1605 V(CC)ring 8a
2736 comb.
2869 2877 2878 v,(CH,)
2919 2929 ' 2929 v (CH,)e
2982 2983 2983 comb.
3003 3005 V(CH) 4
3055 3062 3061 V(CH) i 2
3170 comb.
3206 comb.

* From References 45, 50.
b « = backbone deformation; v = stretch; o = bend
¢ (hy) = hydrated, (dehy) = dehydrated
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FTIR Spectroscopy of 4-Picoline. Bands due to silica aﬁd water dominate the FTIR spectrum
of adsorbed 4-picoline. Therefore, only small spectral regions wherein picoline bands can .be
identified above the background are presented.

Figure S2 shows FTIR spectra of neat 4-picoline and neat 4-picoline adsorbed to silica
from the vapor phase in the v(CC),,, and v(CH) regions, respectively. Table S4 contains FTIR
spectral bands and their assignments for these systems. As in the Raman spectrum of this system,
shifts to higher frequency of up to ~ 10 cm’! are obséwed upon adsorption. Evidence for both
hydrogen-bonded and physisorbed 4-picoline species is observed in these data. Most notably, the
v(CC) mode at 1606 cm’! in neat 4-picoline appears as a doublet with peaks at 1607 and 1617 cm’
1in the spectrum of adsorbed 4-picoline. Thus, the FTIR data, although limited by serious
interferences from silica and water, serve to corroborate the proposed N atom hydrogen-bonding

mechanism for 4-picoline adsorption to silica.
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TABLE S4. Peak Frequencies and Assignments for FTIR Spectra of Neat and
Adsorbed 4-Picoline.

FTIR Spectral Bands (cm™)
Neat 4-Picoline  4-Picoline on Assignment®® Wilson
SiO, (hy)°* Notation
1381 1384 8(CH,)
1413 1425 v(CC, CN)ﬁng 19b
1446 1450
1497 1497 v(CC, CN),i,lg 19a
1511 1511
1563 1568 V(CC) g 8b
1606 1607/1617 V(CC),ing 8a
2866 2868 v,(CH,)
2895 2895
2923 2927 v(CH,)ex
2964 2963 v,(CH,)
2992 2993 comb.
3029 3031 V(CH),,-ng
3070 3070 v(CH),,

* From References 51-57.
b v = stretch; & = bend
¢ (hy) = hydrated, (dehy) = dehydrated
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FTIR Spectroscopy of 2-Picoline. FTIR data for adsorbed 2-picoline are again limited by the
strong absorption of silica and water. Figure S3 shows the FTIR spectra of neat 2-picoline and
neat 2-picoline adsorbed to silica from the vapor phase. Table S6 lists the FTIR peak frequencies
and assignments for these systems. As in the Raman spectra, shifts toward slightly higher
frequency are observed upon adsorption. The FTIR spectra contain no evidence for physisorbed
multilayers, and are consistént with 2-picoline adsorption through hydrogen bonding. Despite the
limitations of FTIR for such systems, the frequency shifts corroborate the Raman data and

support the proposed hydrogen bonding.
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TABLE S6. Peak Frequencies and Assignments for FTIR Spectra of Neat and Adsorbed

2-Picoline.
FTIR Spectral Bands (cm™)
Neat 2-Picoline 2-Picoline Assignment®® Wilson
on Si0, (hy)° Notation
1434 1434 v(CC, CN),,e 19b
1451 1450/1457 V(CC, CN) e
1478 1486 v(CC, CN),i,,, 19a
1570 1576 V(CC)ing 8b
1593 1605 V(CC)gg 8a
2862 2854 v,(CH;)
2925 2929 V{(CH )
2959 2961 v,(CH,)
3012 3013/3022 V(CH) 4
3048 V(CH),1rg 20a
3061 V(CH) i 2
3068 3068 V(CH) ;g
3085 V(CH)4,
* From References 51-57.

b v = stretch ’
¢ (hy) = hydrated, (dehy) = dehydrated
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SI FIGURE CAPTIONS

Figure S1.  FTIR spectra of (a) hydrated silica; (b) dehydrated silica.

Figure S2.  FTIR spectra of (a), (c) neat 4-picoline; (b), (d) 4-picoline adsorbed to hydrated
silica by vapor phase exposure.

Figure S3.  FTIR spectra of (a), (c) neat 2-picoline; (b), (d) 2-picoline adsorbed to hydrated

silica by vapor phase exposure.
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