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Table 1 Reagent composition of SiO, nano porous materials

Sample . Deionized
Silica sol/mL HCI/mL CTAB/g NH3 H,0/mL
No. water/mL
1 10 10 10(HCI:H,0=5:100) (pH=1.1) 0.2 10(NH; H,0:H,0=5:100) (pH=9)
2 10 10 10(HCI:H,0=1:100) (pH=2.5) 0.2 16(NH3 H,0:H,0=1:100) (pH=9)
3 10 10 10(HCI:H,0=0.8:100) (pH=3.1) 0.2 14(NH; H,0:H,0=1:100) (pH=9)
4 10 10 10(HCI:H,0=0.5:100) (pH=4.3) 0.2 11(NH3 H,0:H,0=1:100) (pH=9)
5 10 10 10(HCI:H,0=0.4:100) (pH=5.3) 0.2 8(NH3 H,0:H,0=1:100) (pH=9)

K MM ERMNTZE KRB Hotdisk # 7 #7 1X
(TPS2500, Sweden) ik,

2 HBRESH

2.1 EREHUEH

Bl 2a RS 1SR . B 2b A2 B4 AR
R 24 34 4L 5 RSEVIIR Ao 3R 2 AR R A
LEVEUR S . LT BIRE S 1 N E L) 451 mg/em® 1A
kAR, FES 2 REA N Sem. EFE AN 1.2cm. HF
o 225 mg/em® [ SiO, Brik. FEfH 2. 3. 4. 5 HENA
A IE B (R 40K 2 5L Si0, Bk . B S A1 I W4 1
K, EATHE RO, keI, KRR pH
FRR, R WA K

NRE— BT REE S PO R, RE AT
SEM EAE. FE&h 1 A1 2 () SEM B8 23 5 1 & 3a. 3b
Fim. BT, SCIRFFEI0 Sio, Bk iRl i A
R T £ R TR 299 2K S8R 40 BRE 1) = 4 I 48 4R 45 440 B 11
Wk R SFAE 20~50 nm 2 [8]. FE S 1 KT 43 A b5 L
B, OREAh 2 BT HEA LA ALY, HORL 2 (RAF AR K &
I FLANR AL o Ay it — 28 23 BT FF 3R R 18] 1 £L VR
SRR, PR SR HEAT N W PR 43 BT R0 R VR ALAR o At
AT
2.2 FLEMSLERERST

Bl 2 R LRSS FIRESD 20 34 4. 5 SE IR
Fig.2 Photographs of the sample 1 (a) and the
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Table 2 Bulk density and linear shrinkage of SiO, nano VR, DURE i B A FLAN LA A 15 D

porous material

Sample Bulk density/mg ¢m™ Linear shrinkage/%

1 451 -

2 225 7.4
3 285 154
4 303 16.0
5 340 20.5

Bt S5 it Ze N 1 4a. 4b Fios. B 4a. 4b IV ELZER
4, VLIRS AR A ALEE . I RUE H,
Bl da LI 4b 1 el v 2R S A st o 1] da 7E R IX T
2%, ULEARE S 1B FLARL, 1B 4b 7E S R
DX AT PR B B R BE n, UEBH AR 2 R RALE .
FES LA 2 LR A W 4c Fios . M AT BA
A, FEah 1A 2 AL AL E, B 1 AT 2
B FLA2 50 38 12 nm A1 35 nm 47 . FEgh 1 A2
1) BET #dli a3k 3 Fros. FEdh 1 I HE R TIAR DY 166.103
m?lg, L7 &9 0.4462 cm®/g, ¥ $L4% )9 10.7456 nm, .

FEdh 2 MLbRmEAA 177.532 m?g, fL7FEN 1.158 B3 FEah L AIEES 2 19 SEM A
em’lg, “FIFLIE N 26.099 nm. SEM B A1 N, W/ Bt Fig.3 SEM images of the sample 1 (a) and sample 2 (b)

Sr e SRR AR B SiO, Bk BAT 4K FLIR 4514,

L ) a 800+ b
300 —=— Absorption —=— Absorption ”; 20+ —=—samplel ¢
250+ —*— Desorption - —e— Desorption " —e— Sample 2
a > 600} 5 15|
- 2001 S 3+
§ E g
S 150f g 400¢ s 1.0t
: 2 :
S 100 > 200} £ osf
2
50 S
L . . . . . of . . . . . 4 0.0t . .
00 02 04 06 08 10 00 02 04 06 08 1.0 1 10 100
Relative Pressure, P/P Relative Pressure, P/P Pore Size/nm
Kl 4 FEML LFIAE S 2 1R No W/ B B 4 th 2 Al 10 2 LA 20 A
Fig.4 Adsorption/desorption isotherms of the sample 1 (a) and the sample 2 (b); pore size distribution of the sample 1 and 2 (c)
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Table 3 BET data of SiO, nano porous material
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Fig.5 Pore size distribution of the sample 1 (a) and the sample

2(b) measured by mercury injection

SIBT IR R A M el i, pH RIS, R 10 A K S R
PR, TR ORL R, H R T 2 TR R 58 B B LA
BRI 2% o BT ARE S 1 FH T 35K 1 R R K ki
11 JC VRS B 8 B Pk, BE S 2 T8 BTN B RORL A L
Rh, MRS YAk,
2.3 RMEESHR

AR, 490K 2 FUMBHE 2S04 1 # ik fg = 22
H [ 2 #ufl GRS ESRUE FHR, SERET 0N
TR AL SRR LS. € 4 B H, Sio, g
K2 FLAE B OB I gk 2 7L Sio, Bk A
=N 2% G5 R L 8] [ S AR SO, T RE i 1
BT R .

R4 SO BABIKBHASE

Table 4 Thermal conductivity of SiO, nano porous material

Sample Bulk density Thermal conductivity
No. /mg ¢m? /W {m K)*
1 451 —
2 225 0.050

3 285 0.058

4 303 0.065
5 340 0.071
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Preparation and Characterization of SiO, Nano Porous Materials by Two-step
Approach in Water System

Ding Wenhui, Shen Jun, Wang Xiaodong, Chen Dong
(Shanghai Key Laboratory of Special Artificial Microstructure Materials and Technology, Tongji University, Shanghai 200092, China)

Abstract: SiO, nano porous material was prepared by acid-alkali two-step approach with low cost industrial silica sol as a silicon source
and deionized water as a solvent. The surfactant was used as the surface modifier to keep the integrity of the sample in the drying process.
The SiO, nano porous material under ambient pressure drying shows low density of 225 mg/cm®, low thermal conductivity in the range of
0.04~0.07W/m K. This method greatly reduces the cost in the preparation of SiO, nano porous material.

Key words: silica sol; surfactant; ambient pressure drying; acid-alkali two steps approach

Corresponding author: Shen Jun, Professor, Shanghai Key Laboratory of Special Artificial Microstructure Materials and Technol ogy,
School of Physics Science and Engineering, Tongji University, Shanghai 200092, P. R. China, Tel: 0086-21-65982762, E-mail:
shenjun67@tongji.edu.cn


http://xueshu.baidu.com/usercenter/data/journal?cmd=jump&wd=journaluri:(bfcb3262670681ad)%20%E3%80%8A%E6%9D%90%E6%96%99%E7%A7%91%E5%AD%A6%E4%B8%8E%E5%B7%A5%E7%A8%8B%E5%AD%A6%E6%8A%A5%E3%80%8B&tn=SE_baiduxueshu_c1gjeupa&ie=utf-8&sc_f_para=sc_hilight=publish&sort=sc_cited

