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Abstract Monolithic ZrO, aerogels with good strength performance and homogeneous network structure were
prepared through sol-gel technology with ZrOCl, - 8H,0 as precursor. Acetic acid (HAC) was added to the system to
control the process of sol-gel, polyethylene glycol 600 (PEG) and formamide (FA) were supplied to make the gel
network more homogeneous, propylene epoxide (PO) was added to promote hydrolysis and polycondensation progress,
and then monolithic ZrO, aerogels were obtained after being dried by high temperature supercritical fluid drying meth-
od (HTSCFD). Mechanism of ZrO,aerogels preparation was discussed in this paper, and the effects of FA and PEG
on the structure and morphology of the samples were also investigated. The microstructure and properties of the sam-

ples were characterized by SEM, BET and other analytic methods. The results showed that the pore volume and aver-

age pore size decreased, the specific surface area increased with the increasing of FA; pore volume , specific surface

area and average pore size increased first,and then decreased after with the increasing of PEG.
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Fig. 2 N, adsorption—desorption isotherms of samples with different FA
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Fig. 3 Pore size distribution of samples with different FA
1 EAE FA FF50AT LL R AR AL 2
LRI LG, PTLAE HBE FA BRI 2 LR AR
K FUETFE LR8N B FA S, K
FAE FHERE I DR, Ao i O BB JC I TR 47, 2545 SEML 73
Wrat Rl BERCAL A A A I 5 AFAE K AL, A AL
AEXBL TR BET J5 vk HUBEXT 2 ~ 50 nm #YS Ltk
FFRAE N RALANREN &, i DL FA S84 R FLAARERAI
SFRFLAR I 2 N T R T AR R L A Dy R
T AR SR S IURL A RO A AE B FE I DG 21 FA B 22
REROTI8 N T LA R TR FIThg R
&1 TFEE FA #Fm BET H#ExItL
Tab.1 BET data of samples with different FA

v FA/Zr SgET Vv r
i - .
(FEIR L) /m?-g”! /mL-g~ /nm
1* 0.5 463.7 1.289 5.697
2# 0.8 466.3 1.275 5.689
3# 1 487.4 1.128 4.397

2.3 PEG £t ZrO, BRI RERI 2N
B4 5 RE 0.2 .0.5 F1 1PEG FE 5 B 300
JESA .,

1.00um QT

K4 R[FE PEG B SO0 3 &
Fig.4 SEM micrographs of ZrO, aerogels with different PEG

M 4 HhAT DL 0. 2PEG FE & B BUR K, 45
F LA 5T 1 0. SPEG Fl 1PEG A & i 7746 A1 5 31
G FLARER TR R ST X4/, PEG 26 T 2L A ik
FERFR LB SRR, M JORE K SEA], BEAR 4 i
fiAEAK b 1 BREAE B 43 FBORL - R T8, TE B — 1> K1)
TR T L

http ://www. yhelgy. com 2013 gOE2W

KR B3 25 )07 B, o i AR AT B AR 4 14 73
A, MAZESR PEG 0] LU ZrO, AL T3 B2,
ART I A — F) B M I 2% 45 g, ik — A0 0 R
PEG %, oy T3 [A) (52 BELAL N 48 58, B 780 A) JRORE R A2 ok
ZIN R ) F A2 I8 R 8553 , 4 20 R £ e



T 5, | 224 FRE A28 /N B — 52 (L, 0 B B4
b A, 25 5 W K I P SRR T, DA T e
IR AN

&5 A&l 6 4352 B AN [l 2 PEG A i il % —
JULRA 2 FIFLAR 0 AT M £ o 456 R IRT AT H0EE i fL AR
FEAEPTE 2 ~40 nm, HGNFLEH, Hp 0.2PEG
0. SPEG Ff i FLAE 20 A EL IS 5], 1PEG #E b FLAR
o3 M2 HA BUEZERE 3 5 SEM R 25 R A — 2,
%2 BARR PEG BE 5y BET Z8HrEdi, FTLLE L, 1
K PEG W find, #F &b e R A LR PR FLAR Y
RS K BN R

1000
-u- 0.2PEG
_ 800F e 05PEG
b0 -a-1PEG
S 600 f
E
=
=" 400 |
A
200 } M
P
0 . . . . .
0 02 04 06 08 1.0
Py

Bl 5 [l PEG A 0 - BB i 2k
Fig.5 N, adsorption-desorption isotherms of samples with different PEG

25
207 - 0.2PEG
- 0.5PEG
5 ~ IPEG
=L g0l
0.5
0 L

0 10 20 30 40 50 60 70
pore radius/nm
K6 Al PEG Ff i ALAR M i 2k
Fig. 6 Pore size distribution of samples with different PEG
&®2 TFEE PEG #& BET HiExf L
Tab.2 BET data of samples with different PEG

e FA/Zr Sper |4 r
" (BRE)  /m?.g! /mlL-g™! /nm
1* 0.2 463.7 1.289 5.697
2 0.5 501.8 1.527 5.740
3* 1 497.6 1.13 1.751
3 #ig

VLS TOHLER A JEORL , SR P3RS N ot by B I ke 279
WFFE T BeAA Zr0, SBERE B 4 T 2, 38 5 7 i BK A
VIR R S TR K A - 2 SRR R BT A Bt
JEE A 25 2 K ) A = T T 50 0 42 R IR 10 2% 25 4 1) 329
S IFERIT T FA (PEG 53 B SS AT REAY

Wi S5 2 HAL R[5 , S0 0. 5FA I, il #
AR CBRE S I 26 45 1 LU 4 20, 2433 0. 8FA FIT 1FA
W, 2 BN LRI JELE R 28 R AR e R ALES Y, I
HFfA FA SR BI04 5 Ho 3 1 ARG O, LR
SEIFLAR I N 5 Y A [ 2, WS 0. 2PEG B BE
JBERE T 53 B, B G T 2% 5 ) L e 18 ) FLAR 0 A
OGO PEG U , R bE R T AR LA 241
PR PSS R I N L

SEZ 3k

[1] Hostler SR, Abramson A R, Gawryla M D, et al. Ther-
mal conductivity of a clay-based aerogel [J]. J. Heat Mass Tras-
fer, 2009, 52.665-669

[2] Bedilo A F, Klabunde K J. Synthesis of high surface ar-
ea zirconia aerogels using high temperature supercritical drying
[J]. Nana Structured Materials, 1997(8) :119-135

[3] Gerlach R, KrauB O, Fricke J, et al. Modified SiO,
aerogels as acoustic impedance matching layers in ultrasonic de-
vices [ J]. J. Non-Cryst. Solids, 1992, 145.227-232

[4] Truschke A, Deutsch J, Muller D, et al. Nature of sur-
face deposits on sulfated zirconia used as catalyst in the benzoyla-
tion of anisole [ J]. Catalysis Letters, 2002, 83:271-279

[5] Jong Rack Sohn, Sam Gon Ryu. Surface characteriza-
tion of chromium oxide-zirconia catalyst [ J]. Langmuir, 1993,
9:126-131

(6] FIFILL, B, L, 45, WE— K won $4 kil #5
200, EERLIIBTTEL I ] 5 TfiEAK ,2006,20 :539-544

[7] Zhao Zhonggiang, Chen Dairong, Jiao Xiuling. Zirconia
aerogels with high surface area derived from sols prepared by elec-
trolyzing zirconium oxychloride solution: comparison of aerogels
prepared by freeze-drying and supercritical CO, (1) extraction
[J]. J. Phys. Chem. C,2007, 111.18738-18743

[8] Sui Ruohong, Rizkalla A S, Charpentier PA. Direct
synthesis of zirconia aerogel nanoarchitecture in supercritical CO,
[J]. Langmuir, 2006, 22:4390-4396

(9] FBX4IE., BUSLYG, MHE, S5, BN INER AN Be ik 0 Ik T
PR A 200, SEERL[ 1] . Prifb 2224k 2011 ,27 . 2478 -2484

[10] Gash A E, Tillotson T M, Sstcher Jr J H. New sol-gel
synthetic route to transition and main-group metal oxide aerogels
using inorganic salt precursors [ J]. J. Non-Cryst. Solids, 2001,
285.22-28

[11] Orcel G, Hench L. Effect of formamide additive on the
chemistry of silica Sol-Gels [ J]. Journal of Non-Crystalline Sol-
ids, 1986, 79:177-194

[12] Gerard Orcel, Larry Hench. Effect of formamide additive
on the chemistry of silica sol-gelsI; NMR of silica hydrolysis [J].
Journal of Non-Crystalline Solids,1986, 79:177-194

[13] Gerard Orcel, Hench L L. Effect of formamide addi-

tive on the chemistry of silica sol-gels Il : gel structure [ J]. Jour-

nal of Non-Crystalline Solids, 1988, 105.223-231
(/E FHER)
FHIBEI T2, http://www. yhelgy. com 2013 4F 25 2 ]



	2013-02组版

