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Preparation of Chiral Mesoporous Silica Using Phosphatidylcholine as a Chiral Additive
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Abstract: Helical mesoporous silica nanorods were prepared through a so-gel approach using
cetyltrimethylammonium bromide (CTAB) as the template and phosphatidylcholine (PC) as a chiral additive. The
molar ratio of PC and CTAB is 1:21. The morphologies and pore architectures were characterized using field
emission scanning electron microscopy (FESEM), transmission electron microscopy (TEM), N, sorptions and X-ray
diffraction. It was found that the mesoporous silica nanorods were about 30~50 nm in diameter and about 50~200
nm in length. The TEM images and the small-angle X-diffraction indicated that the pore channels arranged in a
two-dimensional hexagonal structure. The FESEM images indicated that the ratio of the left- and right-handed
nanorods is almost 1:1. However, the circular dichroism spectrum (CD) indicated that the nanorods tended to
form a structure with homochirality at angstrom level. It seems that the chirality of PC has been successfully

transferred to the walls of the helical mesoporous silica nanorods.

Key words: chirality; mesoporous; silicas; circular dichroism spectrum

F 20 22 90 4FE AR Mobile 2 7 & WARIE T4 A6 ML AL RE ORI D AR 2 | Sk U 4y
LA ALEEM R MCM-41E & R LUK AP A fL . R B A O A ik Bl AR AR vk B R 4R
AACEEM B T HA TR THIE M A F L M RBIAR R A S5 R AR XA <l RIS L) W 4 A
B HRERK G TSRS FAEW M o R, andAr B SOTCHLES S5 AR RN <30 Bidk 3
B A 2SR T A T A R TR, B BALFERCE S PR AR A TP REY, Wl

Wk H 4 :2013-05-27, W& R H 1. 2013-07-10,

&K A KRB # 5 4 (No.21071103) % B0 H
FEIRIE R A . E-mail ; libaozong@suda.edu.cn, Tel ; +86-512-65882052




2324 Jx Hl fk

- %29 &

(DERINT I 3L DO R L TR
BRI I AT TR R i OB VL 2 X T IR
1A 7 RER AR TR B A Z R R
— WAL D A A B, AT A AR I A&, B
SR BRASEIR 1 A g IR ™A% 42 1 7 ) 9 RS R IR
Bl TR vE B 7 s B SR AR T A A
RIS R R T AT ZEAR,

TEA L A RE R S A5 ) I | MR 45 A4 45 3
T2 R XS AR AR — AR A RE S B A IS
AOFLAE Rk ] LA A AR 550 0 7 2 2 1) S
AR YR AL R A B 3 28 R0RE R A 8 i #
FREME ;5 DNA B TR Lb | 3 M RE i) B E 245 44
IV I o o LM CIE W SR e 2 F =B B N TR 1
R Ay XA REAE 5> RE LRI T
P WA A B2 H] 108 A4 53 FAN X B A A 1121,
HoA BT LUE TP/ 4 B 4 3 AR S R AR 0
AR /N T A AR R A R T LA ) A5
) IR HE R S5 0, B AE Sy RUE B SR T
PRSI B d T TN I AT (AR A 3 T
TR A A B i g 1) R DA TP Y 3R T T
PEF B , A AT DA 25 B 9 A L — S A A A
B, HIE B SR 3 ) — ik AR e SR H b g
4 RREARRUT) | BT A48 (AR M ) FLOR o T R e
S A R T E ATV S R AT ARk s A A T
WEHE A O], AELSA SR XE T A 0 B TR RE A9 25 A T
B HAE T RE LT WA 17 R4 T
W 3K AR FH T X8 B AR 43 RS X R AL, AN E
T EEFRAE ALK RS (4 SR e FL 45 44, 7 HL 25
o AE 53 ROEE E Tk

A SC LA 7S e i = H BV A B (CTAB) S B AR
I, OR#ENE (PC) A T PR IR 14 2 AR L A 4t (TEOS)
VERHEETR ) &5 12 fL AL REGKRFE . R {0
T RAEUE 12 G0 K AR R RUEE TR ) T8 e —
Tk, AR B0 MR A B T B AR 2 AN
XFFRAEAL

1 SEWHES

1.1 RFENE
36.0wt%~38.0wt% 1k £ 11 W4 T+ [ 24 42 P Ak 27 ik
FIA R W TooK Sl T K B3 e Ak A R
25 ) 5 IEfERR TR (TEOS) M T Aldrich ; 85 g 196 0 5%
(PC)W T 1308 i /R AL F HR A RS | 54,4 -2(=
CRIERE)-1, 17-BE 2K (BTSB) Hi 75 DL % b 2% B A7 FR

2N TG K B A 3% (CD): AVIV-410, £ [E AVIV
Biomedical ,Inc; & % & % 9 4ii i 5 (FESEM). S-
4800, H A H LA A & 0 i 5 B 58 (TEM).
TecnaiG220, 3 FEI 24w ; 2 fLiE Py B B 5 fL 4%
53 A5 AL (BET) ; TristarI13020, 38 [ 2 5@ 28 W) X-4F £&
Z S A AL (SAXRD) : X Pert-Pro MPD, faf % 11 24 F}
A
1.2 KR

(1) FREL 100 mg(0.27 mmol) CTAB , Il 4% fift
TERA 35 mL KB F/AKBMIE T, KB 10
mg(0.013 mmol) 1Y W 3% P /N 53 PC A5 73 HUTE 2
A 15 mL B FAKE 1.0 h 5RH A F
CTAB % 78 80 CHEFEHEE N 1 500 remin™ T
IRA 5] ,30 min J5 A 0.35 mL NaOH (2.0 mol -
LYW, 10 min J5 2T 1A 2.0 mmol TEOS, 2 1
2.0 h et ik, g, B uE vk 40 mL LA
5.0 mL WL (8:1,V/V)IR G W WA W 10 min BR %
Bb s | AR RE i L2 T 1.0 h, 2R 5 7E 550 C
HBBE 5.0 h MR ER BB, 153 T 1 am AR,

(2) T EARBTE, HEEE T IA 5.0w% 1
BTSB,, A5 Ak 1 F1) FH 28 U HE RS [0 3 24 h J3Bi ¥ 71
FARBLEL Sy 8:1(V/V) I £ BEFN e 3 BR TR A5 W, & i
T RAT BRE A AR TR S Y SR AE

2 HR5WR

AR R B 1a FTED, AR N IR 40 K
e, WAL FIBREMEZA N 1:1, HK 2 50~200
nm, B2 4 30~50 nm, & W] FPEANFA PC #MA
BA SR VERT, S iy 25 R IR K W, B 197 I
i B 88— 2 1 0 MR R 51 AR AR TR R Y SE
K22 pC K AR EE S CTAB MK ik 5% 19 AH B.4F H
Al BE A RO I R K ) R S A gk
() FE A AT LUE 2 2R ALIE (F 1a), X ATREZH T
CTAB Fl1 A0 ik 55 T W T % 1 1 1R A5 e o e 7S
A 1) J2 RAF G A2 T B 120 35 5 f B R 18] 1h
Lo 2% W40 K (1) PN 38 47 A6 T 28 9 K 4 Bl 1) 1)
BEE FLAE 2 LR R 2 0k 180~240 nm, 15 I Bl & 44
KA 1) ELAR RN I 354 000 490 KA 118 2 ity o 554 F 5
F AL IE 2 eSO HESI (B 1b), i G B IR
B 1b A 1e 2% BB E B 1) R i 2 2P DR B He
T VD R B I 2 MR E 45 # B T R Y B A
SRR RERRAIRIT,  ph S 5 % HE R 38 W DL 31 AL
1 FEEJEEYN 2.0 nm,



%11 T

Mg 24 . DL BRI S T A5 ) o) T A AL SRk

2325

BT A AL A A R 20 KR A 140 HL B2 TR () AR S L BE TR (b, )

Fig.1
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FESEM (a) and TEM (b and ¢) images of the mesoporous silica nanorods
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Fig.2

(a) SAXRD pattern of the mesoporous silica nanorods (b) N, adsorption-desorption sorption isotherms and

(c) BJH pore size distribution plots calculated from the desorption branch
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Fig.3 FESEM (a) and TEM (b) images of the mesoporous

hybrid silica nanorods
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