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Effect of Thermal Process on Microstructure
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Abstract; Prepared with sodium silicate precursor, ethanol
(EtOH)/ hexamethyldisiloxane (HMDSQ) /hydrochloric acid
(HCL) as solvent exchange and surface modification agent,
the crack-free and high hydrophobic silica aerogel monoliths
were obtained. Silica aerogels possessed the superior
properties, such as low density, high surface area, high
hydrophobicity and low thermal conductivity. Silica aerogel
monoliths maintained hydrophobic behavior up to a maximum
temperature of 460 °C above which they become hydrophilic.
After a thermal process changing from room temperature to
400 ° C, the final product still remained hydrophobic and
presented good performance with the surface area of
530 m? » g !. Thermal conductivity coefficients of silica aerogel
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monoliths changed from 0. 025 to 0. 049 W+ (m « K)7! as
temperature increased from 25 °C to 400 °C, an excellent heat
insulation effect during thermal process remained.

Key words: silica aerogels; sodium silicate; hydrophobicity;

thermal conductivity; high-temperature thermal insulation

BEMBFNRZAEHH SIO, SEBEAER
FLBRER(8020~9920) , NFLIA R+ (1~100 nm) , &
HEREA(500~1 000 m? » g71), {&FBE (0. 20~
0.03gecm ) KGR 0.015We (m+ K) &
Rt Ak 2500 5 A e 8 o L o RS | T RS
Cerenkov I #5 Z AL GURAS BIN . SR, 35
RIS AR AT KM AK)Z . Sk, F.
Schwertfeger,P. B. Sarawad 25 A 7ER& Il & A
FIRTER T , K BEBE R RETR , S g B 1R R E st 5
PRSI T 1%, B2 e B P 3R 18 M BB L R
SiO, < HE B FTR B AR T [1], B B3R B 5T
JRIE1), SR, S10, K %R Y 4 T BB 4% B J2 #L2
TR LA B AW 5 4 52 Ak JL o 2 By R e 21 420
PRI, BEE mK B R IE A RHE R IRFF R T BN
H# 2, XA BRETEE.

A3C AR B K B8 S RE VR » SR FRAE O ARG
HZeW R 7S F R TR S E R IR B BT
RWE AR SR R EE A, R L ET R
& R K P R AT 2 AR A SIO, KBEB LAk,
AICIEXT S0, KB B B (Bik . 2= e .
SIERYO B ARG 1 55 32 A0 T 7R 1 52 0 64T
TRIESHT. SIO, KB H AP R 5 R T
fOHERER RS A REEA R EEEFE
B F B LRER SRS IR F
S ML AP AR B TR AL E AT E AT R AR,
SRRBU 7 5= BERER AL FL i 7 528 1 U 58 ot

HAETH . BR AR (51102184,51172163,11074189) ; “+— 1 ”H R FHE 5 #3181 (2009BAC62B02)
B XK A985—), B b4, FEWFITF R AFKEBILSEERSE. Email: liugw86@163. com
EiREL: B RA970—), 58, # ¥ . B4 BN, TH#EL, FEFRRH NN KREAKER AR, E-mail: zhoubin863@tongii. edu. cn



%7

MR -4 AR SR AR R R R MR 1079

AP EHUE L (Hot-Disk) A K sh7s 1 2t AE X
(DMAYHATRIE . A OB S5 RA By Tk —
T SIO, SBERH T A [R1I8 BE #7558 b ) B SR

1 HERH&E

L1 BRKSE

Si0, MR&ERE 2 LA aliig 5 Tk 20K 338 (Y R i
& n(Si0y) : n(Na,0)=3. 1) AR, BKIE—IH R
AR TR KBBE R MAGER N EE FKH
B ZR T RARBWDIR: 10 min J538 53 TR R IE
BRLIEHE F BN IS (BB 2 om X H 50
cm) R EBRAKBIE N TR R . AL S
FIRERS IR pH ME7E 2. 0~3. 0 Z ], B ASE /L4
VWA pH EZ 6. 0, #EFE 15 min B R BEIA
ROHEEETHERE. FOHBEEREE & —
BEBTFIK,ITE 25 "C AL 5 h, IR B3RS,
.
1.2 BRBFRMFREENS

AR BB B T AW C B A4 PRI 2
d, AH TR, R SO, BEERBEWI ST
T hER (HMDSO) i R (HCL IR AW TR
EBHE, 7E 60 °C TREBAM 12 h. B ERETHR
LI 5 FIBEERE T 60, 80, 100, 120 °C & T 2
h, BAEZ 180 °C k8 fR¥F 2 h, DL E 44,
HHBRTRE L, BRAANZZEREEAFE SO,
SEEBHUE. KA Eid il & T2 RIS % ES 0. 116
g+ om HREY 4 om, BWEBIRMIUE SIO, K
BRI, HBFST Si0, SBEBH AR B ) 38 iR e Ao 45
2PN B R AN, R BT 400 °C 5
PP PUE L 2 h, RIS HPUEEFTE MBS E
BATRIES T (B D.
1.3 BRI WRE

R FAFRER FEIRAT R 4 SIO, S B BHeik% BE 5
Sk &1 % Philips XL30FEG 3 & A B & K&
Quantachrome Autosorb-1 MP 4 B3k R\ S
FLERBE 3BT SO, SBEBE OGS 1 AT RAL 5
S H Perkinelmer DMASO00 Xt & %8 B8 1 3 S LR
PHEAEHEAT 20 47 SR 85 SDTQ600 2 R Hith B
PAAE S DSC-TGAYRAE SiO, KB AIHAR
EME s #F3=i Hot Disk (TPS2500, Sweden) #ll3 ;
R B ROR R A RS TENSOR27 #4857 i
41 A AR BB B (FTIR) #4E ; ik MR h B 5

a AbFEERT

b a5
1 400 °C #AMEBIFHATL Si0. SBEEEA
Fig.1 The mesoporous SiO, before and after the heat-

treatment at the temperature of 400 °C
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Fig.2 DSC-TGA curves of Si0, modified by HMDSO/
HCL
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Fig.3 Fourier transforms infrared (FTIR) spectra of
the modified SiQ» heat-treated at different

temperatures
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Fig.4 FE-SEM micrograph of the SiO, heat-treated at

different temperatures
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Fig.5 N; adsorption-desorption isotherms of SiO: heat-

treated at different temperatures
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Fig.6 Cumulative pore size distributions of SiO. heat-
treated at different temperatures
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Fig.7 Photograph of a water droplet on the surface of
the Si0, heat-treated at different temperatures
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Fig.9 Dynamic mechanical analysis (DMA) curves of
Si0; monoliths in a three-point bending mode at
1 Hz sinusoidal frequency
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