533 B 6 H T HL ik 2% 2 Eird Vol.33 No.6
2017 4 6 J CHINESE JOURNAL OF INORGANIC CHEMISTRY 977-984

ZHEFFRFLE SiO, B & RIEK N H

AR & O R Al BN
(AT RFATFER,RE 300130)
CHILEAIRATRE, XE  300180)

TE . A I CHLZ D BE M R 5 A TP AL BRI R 19 7 T FLAS F AR SS 4 | el 45 (0 = 48 )5 KL %04k E (3DOM Si0,) 7L
BE b S HACH A DR R A 1 SR G Wk By, W4 3DOM ZR AL kL SRR 51 R IR T R H B (SI-ATRP)HE AL ARTE 3DOM
Si0, FLBE I AT 2 45 A5 B R D 05 2 40 7K H I TR (PG MA)SE B, 118 T 22 A5 4 e o) 42 S ko 2 A 4 B o F B 1 52 i, O R FT-
IR .SEM TGA .GPC %X H R d Bl 4T T RAE . PGMA HERRE B b 30 S0 3 AT 0] il — 25 5 38 R0 (2 S B e VIR B Rl — 20 =
i) % A TE B0 SR, A9 3 — 2R G4 A N TR B RE A 1 B B8 e e B0 BE I T e 22tk 2 FL A RE , [RIB R P32 R A X 7K 1 7K A 1R
HEAT T Wi B2 Wi B2 SR e W 26 T L0 T IR R A5 B (19 T e Ak 2 AL ORE G K A TR LA AR v i W B

KB . =4 RALBORL Thfefl; RIS AT 78 A i R ECR A W K
HESES . 0632; 0613.7 XEtFRIREE . A NEHS . 1001-4861(2017)06-0977-08
DOI:10.11862/CJIC.2017.130

Three-Dimensionally Ordered Hybrid Macroporous SiO,:
Preparation, Characterization and Application
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Abstract: Three-dimensionally ordered macroporous SiO, (3DOM SiO,) with pore size of 250 nm was fabricated
using the polystyrene colloidal crystal as template. The poly (glycidyl methacrylate) (PGMA) chains were grafted
from the pore wall of 3DOM SiO, by surface-initiated atom transfer radical polymerization technique (SI-ATRP).
SEM micrographs indicated that the hybrid 3DOM materials were arranged in highly ordered fashion. TGA and
GPC results revealed the grafted amount/molecular weight could be controlled by simply changing the SI-ATRP
reaction time. Moreover, epoxy groups which introduced onto the pore wall of 3DOM SiO, were carried out ring-
opening reaction by nucleophile reagent. Subsequently, the epoxy groups were opened via further reactions.
3DOM hybrid SiO, with different functional groups were prepared, which were confirmed by FT-IR. Furthermore,
the 3DOM hybrid SiO, functionalized with different functional groups were used as a adsorbent to removal
salicylic acid from water. 3DOM SiO,-g-PGMA-DETA gained by ring-opening reaction of diethylenetriamine
presented high adsorption capacity.
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3 FUNHLEE: (a) PS RIA SR, (b) 3DOM SiOy; (c) 3DOM SiO,-g-PGMA (HE it hy 56.78%)
Fig.3 SEM images: (a) PS opal; (b) 3DOM SiOy; (¢) 3DOM SiO,-g-PGMA (grafting amount is 56.78%)
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Fig.5 Relationship between grafted amount and the graft
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Table 2 Results of grafting PGMA from 3DOM SiO, by means of GPC

t/h Am [ % M,/ (g-mol™) PDI* B/ (polymer chains+nm™)
0.5 10 4075 1.22 0.50
1 18 8 176 1.20 0.45
2 28.45 19 820 1.32 0.29
4 36.25 30 926 1.35 0.24
6 56.78 58 716 1.38 0.20

PDI*: (M,,/M,) Polymer Dispersity Index.
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Fig.6  Relationship between the M, of PGMA layer on the
pore wall of 3DOM SiO, and polymerization time
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Fig.7 Chemical diagram describing the PGMA layers

derivatization with a variety of nucleophilic

molecules (DEA, H,SO, and DETA)
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Fig.8 FT-IR spectra of (a) 3DOM SiO,-g-PGMA;
(b) 3DOM SiO,-g-PGMA-DEA; (¢) 3DOM
Si0,-g-PGMA-H,SO; (d) 3DOM SiO,-g-
PGMA-DETA
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