#5304 4 T WL B R R Vol. 30 No. 4
20154 4 H Journal of Inorganic Materials Apr., 2015

X E %S 1000-324X(2015)04-0427-05 DOI: 10.15541/jim20140531

RAEEI R B S FIRE T 2518 B 7L TiO/ 45 NS

wELEE®
(1 PEABAMELEENEFL—AFLHT, #HF 056027;2. MR LLKF WFMLFR, HAMEFIERRE
EEIEE, #R 210009)
O R T MO E AR TS L2, wAERTLbe S 4 B AU R T BRI G 2 FLE R . L
AK TiO, Ky BRI, LARALAEHIIE T Ak, LIR ZIRIE(PVA) RG], R B R i A R T v
F 82 T AR A SR ) 0T B B % s . O R T BB X AT AE AT A FLAR I
S RIEATRAE S50 R IR, WRAELE 2 T Be g J5 12 R A B RTE, ERU el G 2 56 4. IO h T PVA
TR EiR R A AL R, TR B TiO, MR (VR G 2 A 1) 59 77 DRI 380 A 2 T bR 00 22 0 Mg 2 — <6 i ) FA B i SR A0A
VEHCTT 5 I P B R S5 N Ty o PP R RORLRE A 5, TR 2 T R e AL BB B o I 4% (1 22 AL THO/ANBA 8 i
(B2 R 29 10 pm, “FIA4LAE K 0.21 pm, &3 FRGE R 1.72 m¥(m*h-kPa).
X8 BESKTRL RIAABMEE, 290 TIOS AL, $eahi U, besdi )
hESES: TB321  XEAFRIRAD: A

R

Preparation of Porous TiO,/Stainless-steel Membranes by Carbon Assisted
Solid-state Particle Sintering

WEI Lei', HUANG Yan?

(1. The 718th Research Institute of CSIC, Handan 056027, China; 2. State Key Laboratory of Materials-oriented Chemical En-
gineering, College of Chemistry and Chemical Engineering, Nanjing Tech University, Nanjing 210009, China)

Abstract: Porous ceramic membranes on macroporous metal support without any intermediate layer were prepared
by a solid-state particle sintering assisted with carbon. Nano-scale TiO, particle and macroporous stainless-steel tube
were employed as membrane material and support, respectively. For surface coating, polyvinyl alcohol (PVA) was
used as adhesive agent, and dip-coating procedure was performed. Effect of different sintering atmosphere (i.e., nitro-
gen and air) during the preparation of porous ceramic membrane was investigated. For characterization, scanning elec-
tron microscopy, X-ray diffraction, thermogravimetry and porometry analyses were conducted, respectively. It was
found that serious peeling of the ceramic membrane was occurred when the coated sample was heat-treated in air, but
an integrated membrane was achieved when the sintering atmosphere was replaced with nitrogen. Owing to the ex-
istence of carbon generated by the carbonization of PVA in nitrogen at high temperature, the mixed structure of TiO,
and carbon can help to weaken the membrane sintering stress which is caused by poor quality of the support surface
and by mismatch of the thermal-expansion-coefficients of ceramic and metal. After the sintering of TiO, particle, the
generated carbon can be removed by heat-treatment in air, resulting in a porous TiO,/stainless-steel membrane. The
membrane thickness and mean pore size are 10 um and 0.21um, respectively, and the corresponding nitrogen flux is

1.72 m*(m?-h-kPa) at room temperature.
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Fig. 1 SEM image of suface of the macroporous stainless-
steel support
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Fig. 2 Photographs of (a) M-0, (b) M-1 and (c) M-2

(L) FEriLe gt I AR AR R, (Q)BRbe 4 B b, B
TR E G S AR B R . Bedhar, AR
PSR B TR 2 T A B A BORL 1 TiO, FIKG &5
7 PVA. BARSFRAE— B R LA AR e &
R A 2 SR FROU B, AR A AN 52 i L e
SRR PR B weF gk RAIEEHT T PVA 7
WA F T AR B

PVA &—Fi WA PR GY), Hadae =
T FN RS IR W2 - B 3 O PVA TR
KGR, 120°CLAT, PVA JEA ok
KH;, AE 120~220°C 2 ], PVA K AEZEM8 i, Hor
fiff LB B ARANSZ AN AU . (E 220~500°C 2 [1],
PVA PR g e i, HAEA/S PRk s s T
HAEZ P IR TR, 500°CHF, PVA £ 2k
HZ1 99.8%, nIAKTEAR . AETCA M R AR T,
A 5 e At . AT 3 T4, 71 500~800°C 2 i),
PVA AF AR HRTE, X 38 PVA 7 500°C LA
FEARE AR, Rk EL N PVA =
10.5%. HITIRIIAFAE, FEd M-1 R B
Wik 2(b)Fis

MG BRGS0, FRATER T Rl B i [
BRLTRess TZHEE, WK 4 fror. fiREe
BRAE R TR AR B S, K ALAS 5 A0 M4 3 1 B R i
TiO, Fl PVA 41 25 AR 20T mii AL 21
i PVA BALAE R, T TiO, IR IR & 4544, 1
IRATAERITEOL T, TiO, B0 SR Ay bedh; fw)a,
IR 2 o P R 6 2 AR A BB A, B A 5 R e B
% AL TiO/ NBH I .

WSS KR W], FEARSLR 4R, 700°C 2
NG EIRGRE . NEIR S L S, M

100

—A&—InN,
—&—In air
80
= 60+
P
£
=
40 -
20
0 ' 1 Ty
0 200 400 600 800

Temperature / 'C

K3 PVA R TR U UR T AR A
Fig. 3 Thermogravimetric analyses of PVA in air and in nitrogen
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Fig. 4 Schematic of the carbon assisted solid-state particle
sintering process
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Fig. 6 XRD pattern of TiO, membrane of sample M-2
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Fig. 7 Pore size distribution of the samples of stainless-steel
support, M-1 and M-2
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