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Materials

L-phenylalanine, DL- phenylalanine, DL-alanine and DL-tryptophan were all 

purchased from Sinopharm Chemical Reagent Co., Ltd. Tetraethyl orthosilicate 

(TEOS) was purchased from TCI, Inc. (Japan). N-3-[3-(trimethoxysilyl)propyl]-N-

octadecyl-N,N-dimethylammonium chloride (C18-TMS，65% in methanol) was 

purchased from Aladdin, Inc. (Shanghai, China). Deionized water was purified 

through a PL5242 Purelab Classic UV (PALL Co. Ltd.,Washington, USA) before 

use. All other reagents, including acetone, ethyl acetate, petroleum ether and 

absolute ethyl alcohol, were of analytical quality and used as received.

Characterization   

Infrared spectra were recorded on a JASCO-4100 Fourier Transform Infrared (FTIR) 

spectrometer (JASCO, Tokyo, Japan). Scanning electron microscopy (SEM) images 

were obtained using a Hitachi S-4800N (Hitachi Ltd., Tokyo, Japan). The samples 

were deposited onto a sample holder with an adhesive carbon foil and sputtered with 

gold prior to imaging. Transmission electron microscopy (TEM) was performed using 

a JEOL JEM-200CX (JEOL Ltd., Tokyo, Japan) at an accelerating voltage of 120 kV. 

X-ray powder diffraction (XRD) patterns were recorded on a Thermo ARL X’TRA 

X-ray diffractometer (Thermo Fisher Scientific, Waltham, USA) using Cu Kα 

radiation (λ= 1.54 Å). The nitrogen sorption experiments were performed at 77 K on 

an ASAP 2020 analyzer (Micromeritics Corporate, Norcross, USA). The samples 

were out gassed at 373 K and dehydrated under vacuum conditions for 5 h prior to 

measurement. The Brunauer–Emmett–Teller (BET) surface areas were calculated 



from the adsorption data over a relative pressure range from 0.0 to 1.0. The pore size 

distributions were calculated from the adsorption and desorption branches using the 

Barrett–Joyer–Halenda (BJH) model.

Stereoselective adsorption experiments

10 mg L-phenylalanine were dissolved by 10 mL ultrapure water in seven round 

flasks and 40 mg L-Phe-COMS were added to the solution respectively. Residuals 

were collected at different time intervals (0 h, 12 h, 24 h, 36 h, 48 h, 60 h and 72 

h) to determine unabsorbed L-phenylalanine. Control experiments were preformed 

with blanks containing no L-phenylalanine under the same conditions as for the 

mixed solution. The adsorption kinetics of D-phenylalanine in L-Phe-COMS was 

further performed to determine the stereoselective adsorption capacity. Afterward, 

the suspensions were analyzed by circular dichroism spectra (CD) analysis.

To further investigate the stereoselective adsorption ability of this materials, 

10mg DL-phenylalanine, DL-alanine and DL-lysine were dissolved in 10 mL 

ultrapure water, DL-tryptophan, naproxen and chlorpheniramine maleate were 

dissolved in 10 mL methanol, respectively; and then 40 mg L-Phe-COMS was 

added to the above solutions. Finally, the residual was collected after 72 hours to 

determine the unabsorbed molecules by CD analysis.



Fig.S1 Characterization of L-Phe-COMS: (A) FT-IR spectra of C18-TMS and L-Phe-

COMS; (B) Low-angle XRD pattern of L-Phe-COMS.



Fig.S2 Low-angle XRD patterns of COMS: (A) COMS-1 (molar ration composition NaOH: 

C18-TMS=2:1), L-Phe-COMS (molar ration composition NaOH: C18-TMS=4:1) and COMS-3 

(molar ration composition NaOH: C18-TMS=8:1).



Fig.S3 Low-angle XRD patterns of COMS: COMS-4 (molar ration composition of 

TEOS: C18-TMS=3:1), L-Phe-COMS (molar ration composition of TEOS : C18-TMS=6:1) 

and COMS-5 (molar ration composition of TEOS : C18-TMS=9:1).



Fig.S4 Low-angle XRD patterns of COMS: COMS-6 (T=0˚C), L-Phe-COMS (T=25˚C) 

and COMS-7 (T=50˚C).



Fig.S5 Low-angle XRD patterns of COMS: COMS-8 (t=12h.), L-Phe-COMS (t=24h.) and 

COMS-9 (t=36h.).



Fig.S6 CD spectra of the DL- phenylalanine solution absorbed by L-Phe-COMS and 

blank COMS (obtained without L-phenylalanine)


