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(HEEERIL TR EEFRF, KN 030001)

M®  u ZrOCly-8H20 MM, RAEEMEHFW&TM (SCFD) t, e8P I G th A FL 4B
g ZrO; AEREEY. HEANAFMBRZHENTRE BYTHER ST KROSRY
i, NEREREWARIGRETATEGEFRSRART KM HRREHeNI RS, SCFD
MER—WRTE. KT R BRIRES T W08 NIRRT

SREiN:  EKARETWE  ZrOp, NER  ESmRT

R A # Rtk T ¥ 5% (supercritical fluid drying, SCFD) TH& — TR # T ALY
BARESBERHEELR HAELNAARBEALATHALAR, REARIAE
B, SHEETREEANML, EFTHRHAEERARY, BRI RANNAE DL
BHr, A SCFD ## 44 BpBaf S PHERANS ARAMEERLRT, XK
AR TREEARZEANERLTR TR

AKX B EAH ZrOCl,-8H,0 4 E#, A SCFD A ## AL AR HRT 2r0, S5
B, BT THEREARAKERMREAN T ARG RN E AATERRY
HAZTATABRARS FRTEFNEFEARIUATES, AR AfHR TR
BT T W RSN, UBANE Ir0, LERSSE LA EERBEIRESF &

1 scFD RESXBAZE
1.1 SCFD RESHFLHE

SCFD 3 %8 gy Kistlerl? 38 4, M 5 Teichner® % Tewarill 4 7 $f A gt . Kistler
AEH (e, fLo%) SES8R FHRAS A XTEHEEERRRN
BATHSR; SHAANSEN RN, TrEEAER ABASATRS R, LURH
EMEHER, oREEERHAASRY Zr0, SBREA SR, &8 BEF B F A,
MENEE—& EFEIRPEA, Y4 Zr0, AMAE pH>9 1, 24/ Cl- #& 5 .
BT M4 5548 56 A B oy BORRE, ¥ Kistler 3%, #7 10h B T4 &N Zr0, 5B
BRERE. ErEREatnsE.

# 500mL # 0.17Tmol- L~1ZrOCl, A A ¥, Tl TH#A A A, #¥ pH=10.30, #
ZrOq AHERE. WHAT R4 2h, 0, AEEFARARESL Cl7(0.1mol- L= AgNO;
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AR ARR), K5 H 500mL BAZHEAMEFETAARE FHSRAKET A #
Zr0; MR, WRLEAEATREAN 360 HNARRNAHRARY, REARLETF—F
BHIL EEEA, HivA 400ml EAZE, F#, ARAK URAIBEAKES
tht A FENRAEN AU THAT. %A % 008 EH A F AR I A K 0L
L, BB A SUHR TR AR T AL ) U R R, AR
A ESBRTEABK WAEBEETFARNEERY, FIHA N, #RKK UER
LHRAE A HEFRSHER Zr0; TRERT, HARLYEFRAR 200, VR
2ok

M 14 SCFD B+ HELAAMBHERELEE. ZHERA T=243 C.
Pc=6.3MPa, {544 i5 £ F# &4 T=260 C, p=7.5MPa, J#&# 0.5h. A1F #H&&H
T I'!E-J}"\! % Zr0, ﬂﬂﬁ'#t ﬁ};ﬂ‘li{"li! Ay, Ag, As.

of 1.2 ZrO; EHERRATSERRIE
1 lo Al % B ASAP 2000 & B 0 R H (LW

RN, RMRHE RS kR TRAoAE
L, & W K. 2 HRH E AR ¥ D/maxrA ¥

TR X %478 (Cuk, %, 40kV,40mA) ,
H & Hitachi H-600 44 & 4% fo ¥ i Cam-

bridge 970 B Q447 0L 45 & 449 4 X

LT S B, BB AN AT 54 W
Phase ‘ 1.3 ZrO, HRRAES KRIONE

M1 REEDEOMBNELE % SCFD § £, A HRRHAE, R
Fig.1 The change profiles of control FUHLETHREEN, A s kA
parameters in the autoclave #Al, #4T SCFD #1k, BEEAER, £%

A, raising temperature and pressure; HEFEW, AR EWE >0.0% AEHE
B, arriving the supercritical state; GEENMANZEERN S ABRNER
C, raising tcmpcr?lr;urf: and I:eepi.l:_lg AR A AR AN, BT B B
z:al::n;, :j;];;udlbnum; E, fluid HiAAE. RERAE # SC-6 S48 &
Lpm T ot 6, TCD #2MRME, Porapak &
T3
2 BR5i1¢
2.1 HERHASAkRSBEFRENRE
BALHE AMER FrHEARRETAAALHTL4%. Hik, & SCFD i
B, EAMKRA C,H;OH-H,0 — ok &, BEREHARELAHEFLH C,H;OH-H,0
HREBR AL, Ao tEREERES, ANANTBERAMAGAESHREEH
HaxE.
Whitel®] % 1% Si0, “UERBEE, #M&F 7 C.H;OH-H,0 T K il F i ¥ (Te), &
B4 11.5% A8y CH;OH-H,0 6% T, % 248 C, Efe R MEBRIES (po). EH# O
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FIH Patel-Teja L FBRAFE, RAFHHIPE LR 4N #T4HE, 1K C;H;0H-
HO R yils A 84 F 03 11.5% A8y CoHsOH-H,0 K £ p. 4 6.8MPa, H A2 B
i‘l’ps Pe » TL‘ ‘l"ﬁl R-‘T—l Pe Tc ﬁ"b*

®1 ZrO; BERAEE KRS TER
Table 1 Determining results of water content in liquid phase of Zr0; alcogel
Sample 100 x 1wy 100 = g 100 x 1y ¥
Ay 0.095 1.12 3.28 0.43
Az 0.09% 1.96 6.86 0.77
Az 0.095 1.51 5.24 0.95
w;: waler content {mass fraction) in ethanol solvent;
wy: water content {mass fraction) in solvent after extraction;
wy: water content {mass fraction) in liquid phase of alcgel;
: HyQfZrO; mass ratio in alcogel

F 15| M Zr0; AR A AT R, SRR H, B RS KRR, B
BRBAEWE LW EE. 54K 11.5% ¢ CoHsOH-H0 KR 5 HAHrtth, #5500
BhEARERRY, H/THE SCFD #EH4T (T=260°C, p=75MPa), HEZHKE
ATFABRRS GHERAASKEL, EAELHBRRFATHEAERRS HRE
BAHABE AR IR ENA ARMHLE>H, ¥ SCFD dEE—%
HiiiE, Lﬁ&ﬂh&if‘r‘%ﬁ‘riﬁi%#%{t
2.2 ZrO; BEWHRAKI0EKER

AXFHBH=ZAEN 200, # ik
#, N, RM&BR%EBDDT X ¥ HIV
AU RAHRAARHREFILAHRE R
JAMHE %4 de Boer 2 X %R A % 1 %
WNARFWRTFHATREDAZHE.
ZFHLEEA (1.5—100.0nm), L4oH ¥
ERgnd, HETNLAEEXHE. £
2 54 Zr0, HERHTESHENR, A
: FHREDH (Sper) » LE (Ven) . EUHE

WHE (da) » MTILIE (r.) BFHEE
o e iiﬁi":“;f‘:.,t;"‘;ﬁ“i{ 0 X HAfanan SRR

B -2r0, 8. B2 % 2r0, M4
#TEM BREE (H¥4EE, BN sd A TEM BY). aETL, ZATEEH

AR, MHYZHMERR BRALBER-ERNSEEARS, BRANTHEZH, A
BT RENRE d FEAME (& 2). Teichner® B fi 7/ W4 it 8 v A #
HRGERE, A58 SCFD 6% Zr0, SN, %KX H,0/(i-Pr0)sZr ¥ H R4
BEFENEARLERGE, FEAEEARCERTA ARNFHG A TEEXSE,
WAk AR, WEREMEE, EREFNBNMERS AR —SEAAY, B
EEAHEEHARTHY. HEEAESARE 3.28—686% B, H,0/2:0; RELE

L
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043-0.7TTFEEA, Fifl Zr0; S BEHSANFARMER, W4k, #RHE A EER—
B, RARNFRANMETZEARFNAT AT EHE.

®2 2r0; SERESERDEIERNES N

Table 2 Important textural parameters of ZrQ; aerogel ultrafine powders

Sample 1002 w3 Suet/mt.g™! Ven/em® g~! dy /grem™? refnm :lfnm
A, .28 246.6 0.65 0.084 10.5 4,05
As G.36 258.0 0.68 0.086 10.0 2.83
Ay 5.24 254.4 0.62 0.084 10.4 3.41

w03 as Table 1

2.3 Kivhbid THREIR

A SCFD il & fifudy RBE MY, T AMMHRTREEZIEM, TR
F BN iR O 0] A Sk RATA s AT F . T A R R,
R MRABF TGRS, RACHAELBREN, b TR kAGFE pRBEL
HRFHAERRS Wb FAERRER T GRTRY, £91€ 200, MEH A, R
MW RMF. £ SCFD 2, HHRBREFHELPHMANERHTHEN, RFEUE
SHAEFRAE, BARRCH RN AP FRA AR ARE. WA
SAEMARA, HERFSHRE, MAREE S — P AS, SRR EA
R EXEABEFEHT REESHE, B TRARARFHEESE, HEABER
HEREARAE O, EXHTHAN AHRT. RAFAERE AR ES CH;0H-H,0
SAHERE, TRBERPAAESERE TR HEETHRRAAREHEEEHT,
BB, HR N R RARHREETFLERE, RERAAHRAN
Ir0; SEBBH, SBREEG L0, LRBA DK

3 &5k

1) RCRAH SCFD 3 AARFHRIUATEY, THENALARHLED
Zr0; SIRBH 4.

2) o W 5 WRER A 4 AR f R 5 A 94 AR, iE 2Tk SCFD #4E A4 4t
T R A&

3)SCFD HER—H B IR, SUb bk tibi TRIEBHEN T #—F 2RI
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Analysis on Supercritical Fluid Drying Process

Xiang Hongwei Zhong Bing Peng Shaoyi Wu Dong  Fan Wenhao
{Institute of Coal Chemistry, Chinese Academy of Sciences, Taiyuan 030001)

Abstract Supercritical fluid drying (SCFD) method has been used for rapidly synthesiz-
ing Zr0; aerogel ultrafine powders with high surface area and pore volume. The method
has good stability and reliability. An analytical method to determine the water content
in the liquid phase of ZrO; alcogel has been established in order to guarantee the quality
control of ultrafine powders and the confirmation of a supercritical state. The analysis of
the solvent after the SCFD process has showed that SCFD is a physical process. In this
paper the drying process of water extraction has also been discussed.

Keywords: Supercritical fluid drying, #ZrO., Aerogel, Ultrafine particle
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