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Abstract

Three Kinds of porous hydrophobic ceramic carriers which made from different ceramic powder
(Zr0, SiO; and SiC) were adopted in this study, and then the Pt/ceramic hydrophobic catalyst which
used in H20/H; exchange reaction were fabricated through convenient impregnation method. All
the catalysts and carriers were characterized by XRD, SEM, H,-TPR and CO adsorption and the cat-
alytic activity were tested through catalytic exchange reaction between hydrogen and saturated
water vapor. The results showed that the ZrO; carrier with most suitable and stable pore structure
would benefit the catalytic activity, the catalytic activity could reach to 31.2% at 0.1 m/s gas speed,
the catalyst activity almost kept unchanged after being flushed by water for 4 weeks.
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1. 518

KRN A B AEAZ Tl 32 BN F B K B B /K T4, 1T S B R 36 49 B e k(a4
LR KA AT ey R, HEARZ 0 A R R YRR B K A RI[L] [2]. HATR &1
K AL AL 4E A PUSDB & PYC/PTFE Wiff, Hrh PUSDB 8 4k 7 B 3% th ik M R U7 ) SDB H #4 fit
BRI, Ak 7R 2% T, SR LI M 2, BRI ORIAR Bk, BRI T H R4 PYCIPTFE
FAEAFE PRI 3K TSR G, P PTFE FLRE I Bk ek e, L Pt 12 805 8 % Bom,
SRIM L] T BB, S E ML ok PTFE 55, FLRIREM I PEZE[3] [4] [5]. T b, FEBH/KMEL
Rt sed, BB oA R AR & T 2000 5 1 5K AR R A 1 9

PEHAMAR T 2 FR TR, Hmszvet, TS T m iR A R, T o] I KA R
JEH, KA R SR FT 45 DAY R, AT A4S 40 B SR T S SR A A S LUK g . BEAE, B
BRI, aTHERAER RS, WEAFRLIAE I RS, Tk, BHRTCHAE KM &
bl & B /K A AL TR AR TE6] [7] [8] [91—#r B i /K i e B AR AE il & B DAt 7 R AP Bk M, B J5 Ak
FRBEKA, AT AR R, B ORI A fe A s 1

7 P B AR 1) % LA PR B A A B B RE, BERIONIEFLA, P S BIRNR A G 4w ee
ARG EA =2 AL AWM EE . SHENEEEER R AR, MEFERMIEEZ, & 5 e s
5y 1938 T 7K A e (R Ak 7R B0k B A AR AT DA 5T

AHFFERH T B RV BN ZrO, SiO, K SiC HilfF HIkER 2 FLB & HAA(p = 5 mm), BRibsbh, &L
I S e BRI AR e P Y — 3, R e = 2 S O 1) % B AR X 5 BB BAFFE R AL ), S TE
AT AR AR A BIF 70 R I T o F ST LSRR 9 R O AA, I8 IR B S SR S S SRAF SR AR . SR
SEM. FEFRAX. XRD. b 22 AR5 i A0 7] S Bl AR i AT 3R AL, i SR 7 SRS ) S e %
DA 7 A ) 46 SRR AR A0 TR PR R TR B2 MR, ) LA 7 5 3 TR 1) 5% 7 /K ) R A ) ) 6 SR

2. SEIGER4y
2.1 UEEEHR
SHIE, (PUERE >37win), KA GSEIAR: 28, AW, bsdkT) .
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HRILFL, A5 1200C, REMHHLIHFHRAR: RS ERe, SUPERASS, 1 [E%
", JEFRAX, Autopore IV 9510, 3£ Micromeritic A7 ; X S 2ATHX, XRD-6000, HAS & L2k
B, 2920, ZE[E Micromeritic 24w ; % it, DMAS000, HIiF] Anton paar A#]; JRi{, MAT253,
F[E Thermo A#]; MR IMAEE, A,

2.2. fEALFIRIE

MEATRE IR - SIS JFUE[L01H145,  HATIRA N SRR, RBUAFI N R, EIESN Hyy =Fh
AL S BN 14.8 g/l

2.3. fEHSTI R B A RAT

R SR R AR FL AR TS BRI AR R ALRER X SHEAThT
ACIR AL 70 B SR T AT S, LT AR LS N 40 kv, TAEHLAN 150 mA, SRHT Cu B, 3 H5t v Ay
20°~90°, FAHHIHEIE 6°/min: ARG AL H-TPR #1ZR, LL Ar N TEEES, T 400°C R HiAb#E
30 min, IEJFSA 10% Ha-Ar 475, SRR 20 mi/min, WATHE %% 10°C/min, JHAIER 50C
~400°C ;5 FHI A 2 W BRHASCR: FH CO Bkl i SRAFATTRL T 40 B (%) #1142 8 LU 2 T AR (P g) X LKL AR (nm)
FRALFES Y 10% H,-Ar (50 ml/min), FHE#EZE 10°C/min, JHEZE 400°C J5 44 30 min; 1 5 4k £ THE 2
450°C, f#H] He (50 ml/min)c#5 30 min; %2 40°C{# H] 5% CO-He W<, loop ¥A% & 0.5 ml, CO
5Ptk O 1. Hat B oridon[11]

D - WL S EPUR T4 _ Voo /22414
HUSYES W x P/M,,

N Voo 7y CO MR R, ml; WONGEALTIF R, g5 P ONHAE 2 EG: Me WA E T &, g/mol.

:Vco xNg X op,

22414W x P
At No MBI RMNEE S W, op A PR T#IEALL 0.089 nm?.
d- 5x10*
P XS

o pp NEABEE, 21.45 glem?®,
2.4. fEFIEMER

BISCRAC ORI L, WF 1 PR, MR T 0.1-05 mis, EAGHIARTA5 ml, fft
FekEfE 30 mm. 59% D R REMIE TR EMRAVEE fFT - T BURHEES 655, fE(LRERSUR RS AL R 60°C
AT, FRAUE AR, S SORHEE, BRSO, S
AR IR OB AR IR, 2RI R LT ARG A R . 2R I U A
WY RRHET S B, B R BOKRE . EETIGOKREREE, O O CRTCR I, LR A
BUAE.

F= y_yo
Yo = Yo

X, FOEATI DB, Yor Vs Y JURRIRIRBIRT, S8 BRI BA B S N3 1)1 IR TR E
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Figure 1. Schematic diagram of measuring catalytic activity

L AT BRI T %
3. BR5WE
3.1. HifFMEERAE

Table 1. Pore structure of carriers

=1 HIARFLEMRXRMERE

LN N Zr0, #HfA Si0, #ifk SiC #ifk
FEALAE(nm) 67.4 68.9 70.56
EL R TR (m?g) 80.57 91.75 41.28

FLERZE (%) 66.82 79.06 39.12
HE% [ (glem?) 0.39 0.27 1.33

SRR T LR EER A AL AR M Rl o R G, Wk 1 FR, B AR T A
LA R, RSP RALRZERR RN, $7E 70 nm A4 . =R FURHRE # HI A5 i A o FLBR S 2=
PRBON B, Horp SiO, A IIFLIR S i, 25BN SIC BARTLI R RAL, ZWR%E, Zro, HikE .
T2 AL 28 222 PR A ) I DRI T oy 55 B b 1 BRI AR O, A [ P Bk S ek 5 LR B 5 P B ) ) 45
ENAMER S EFHAABERNZAET, BMIALBEMN BT, Sk tbRmA 2 A, HIkERU
N SIO, AR L R TAUE AR, SIC HARRAK, 1M ZrO, # A& .

PRGBS =kt SEM BRI 2 Fros. o ZrO, #iik SO0 H B 2 1) 2 FLB & 450, Bk fL
S5 5), BEREHIBON R . SIO, #iik i TALIR A &, (E13 8RS HEVEREE 2, SEM UGB M BEAH XS
W7, ViR R s HEREMBONERS, BABOVELMILGN;: SIC AL MEREE, LB, 214
FIBERNANI . SEM BEUE 7R 5 H R G (A A — 2L

a. ZI’Oz: b. SiOQ: c. SiC

Figure 2. SEM image of carriers

2. &k SEM E1&

3.2. SHRIF1EHERAE
M = AR A RIS AL, ASHI XRD hZktnl 3 Jrons. =Fhadkth T R ORISR, 15 FLAT i
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SRR T ] =AML B AT S e, SORAGIN B R AT U, FLRREE 111 K 200 (A
WSS S BIRREAE AT M2k pr 2B JEHEOCT, ATATSREAR, WRPIHR FRARER, 4fmA
e, MELURIN B HATAHE S, Bk JoiEiEid Sherrer 23U SR FRIAE, BIFFOR 8 Al 220 PR
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Figure 3. XRD curve of catalysts
3. L XRD BhZk

Table 2. Performance of Pt particle

F 2. tARITIERE

AT AT ZrO, #ifk Si0, #fk SiC #fk

HURL T3 HUE (%) 10.13 9.52 5.23

B A () 25.03 2352 12.88
B (nm) 8.54 9.08 18.09

T 2 R B ASC I 5 — e e 1 153 M AR R B T PR e 2 2 P Herh ZrO B 143 AL 71U AR 411
R B e, TAF) 10.13%, MM AALLR AR, Mk EAK; SIiC BB A1 7 BUE
1A%, SiOp BUARHIAFHE AL HARL T~ % TV RERR AR T ZrOp BRI AL 1o 3 W B BAA LE R THI A
BEIN, ARSI OB BRI, AR TR T R R e SIC BAR LEAR IR AR, R A A5
AT RERE 500 BORE AR, AR T HL & AR 38 i 45 AL R B X 45 SR A OF R 2 BB . AT SO
SiO, M LLR T AR e, FLARL 770 B KR RER DL B2 (DR %S HEWTE AL R iRt il 2 i A
H1 T Si0, BRI F L sy, BRI Biks S BHLE RN, REVBIR NI i 1 2 LA IR,
FEAS AR FLA M R AR AR, IR B3R AR TR A o D0l S HEMI L HIS53 e J ) 8 A 77 B i
1T 7 ALEFIIK, a0 3 R

H& 3 IEH, =R LREUG, SiO BRI EIER, RN TR, JHLHERImN
EHERFEEIRT Zro, 8k, 1 ZrO, [ SIC AL IR FUE HALIERES TIE AU AW R, B0k 1 IR
Wi, SiO, BWAKSLIRAE R, RiUaIA FLERIR BUR ML, &R 7 fLERIR, UL FLEFHRN
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MG, MIESTFHFLEME B, BARCRIA T M. BV AR LR IR K2 /N5 Zro, #dk .
SiO, B A I SIC #AA, S8R 72 B I FIRE ) 2R U ——2ZrO, 3R AR IS HE A 77 ok 7 o0 B B i »
SiO, B8 {I%, SiC &k

Table 3. Pore structure (impregnated)
= 3. fLEMGRIRR)

BWARTNS Zr0, #fA Si0, #ifk SiC #ifk
LR (nm) 69.1 78.9 70.19
EL R TH A (M) 79.57 76.75 41.03

FLIRZ (%) 64.17 75.82 38.89
H5% [ (glem?) 0.39 0.27 1.33

B0 R AL AR B ASCIRSR AT AL TR R e THIRAE B (Ho-TPR) R 2k, 3] 4 Biow . #fddil & R
A H B R, THIRIE R it 2 rh 52 9030 SR 0GB AR IE TR 0 . AR AT IR SUBHIR IS R A2 5 2%, HORAER
—WRAGE R, W GEARN SR ARV s R, it 2k R 2 AR R IE[12] [13]. X T
[FIRMRTORAR AT Ho-TPR 2k, 3 SR AR P A 3 SR VAR P T R AE AR S S AT AOXE S RE P, B R 4R
JFERMEIR P FEAS, 30 S5 SRR AR FIAERE N . =250 SR M Zer,  ZrO, BRI I A 71 R R 46 3 TR B2 DA
R SRR Bk, Si0, JE A, SIC feime S AAISCAE R, BEHIRL T 0 HUSE S LR AR g I, 34 )55 5
KA, BRE T ECER ARG N, U H B A A SR B TR K, 5 R T A 8 KA A5 T R A

TCD Signal

5 100 150 200 250 300 350 400
wE °C
Figure 4. TPR curves of catalysts
4. EAFIFHRITRfIZ

3.3. ENFIERRRELMSR

13 0.1~0.5 m/s T F, =G BRI 5 s . AT &N ZrO, B il 754 A0 7 AL IR e
1L, SiO, BAAHIFHEALTIREAR, T SIC AR AN IZ AR T AT P& o W R 7 WS sy, T
BEVECL B, SR T AT TR P 3R e BREFRL 7 2 U A, FE P fLAR R 2 F N, 3k
FLER IR T AE — s RE LM AL A 18, LI, LB, RS A A A B2 1 OV S8 B AL
BN TEEAL A ES 5 RN, BTG BRI R . SIC BARHIE MR T 7 HUS BL B A
FLER IR, BRI RRRZE, ZrO, BRI A ML RO BORL 10 R B, AE 0.1 mfs T, fi
WHAZ AR 31.2%, SiO, F Ml 754 AL 518 73 B SE AR AR M0 FL I B B AR i FLI AR A s, AL
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N EE— IR = R AR E PE, ARkt DY A Ja AL A H3 (0.1 mis) ] 6 Bz o ik e =i fE
WA B LA PR B, T IO, AR HIRAEAL R T B vl 8, 5 HBIASL A AR A %, &
TR EAL A B BE— 2P BOR, TEIEAL SR> S B TEVE TR . ZrO, & SiC A HI 1537
(O PR B L ARG, RsE PRI AR =R EAR BTG AT, ZrO, BARSE MG B HARE, HlfS L
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Figure 5. Catalytic activity
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Figure 6. Stability of catalysts
B 6. EULFIREN

4. ING
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