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Abstract

In this study, the ceramic carriers were pretreated by HNO3; and HCI, and then the Pt/hydrophobic
ceramic catalysts were prepared by impregnation method. The performance of the carrier and
catalyst was characterized by SEM, XRD, IR and CO adsorption. The results showed that the specific
surface areas were increased after the carriers being pretreated with both acid, which was benefi-
cial to the increase of Pt dispersion and catalytic activity. In addition, pretreatment with HNO3
could introduce the -NO3 group on the surface of carrier, which could destroy the perfection of Pt
crystallization and further increase the Pt dispersion, and then the catalyst could achieve better
catalytic activity than the catalyst which carrier were pretreated by HCl. After the carrier being
pretreated by HNOs, the catalytic exchange efficiency of the catalyst was up to 33.1% at 0.1 m/s
gas speed, compared with that of 26.2% for the raw catalyst, which had achieved a significant im-
provement.
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5T 20 B FIHN O3 B HCIXN AR BEAT HiAL 2, 7o 5 B IR B R SME RS » 3R (PY)/ Bk M S AL .
FEIESEM. ERIL. XRD. IRFEALZETR ML EExT AL Bl JG 8 ik & I A R AT RIE, BN
RHRAR BTG, BSERAETUCENT HIBEATIRE M. HARSERRE, FEZHNO; KHCITAE
&, LREBRBAEFRA, R TFHBEATERFOBUE &KL ELEENIRE. b, RAHNO:FiLE
TERAERTEIAN-NO:ZER, WML REEE, PRI TIEE, FEFBAEALTIERR
TR HCIFUAC BB AA ] B AL . HNO;TRAL B SR A HI AL AL AT AR AE0.1 m/sHE T
TiE%E33.1%, BERAHERTHI26.2%4E HERTT.
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1. 3]

e BRI K P AL FRI[1] [2] 2 /K AR Z A A AS 3 s R A DARL IR DG, 7ER% Tolbr, HKA =, FHE)
T F K BT AR R K BB AR B BN . B AT BN 2 BRI S, — 2 PUAHL
B3] [4], DA PUSDB LTI, BAA S Bt KM R I I s FARE, A 4 v o
B KVEAR, SR L i R 2, HB AR U % ORI AR, BTSN & PUCIPTFE i
EFI[5] [6], H 1 PTFE FLIRIRBLE /KIS, HORL T B HUE = 50 5 i PTFE JLBOEE[7], Hile T2 %
L[R2 e 2, s R S PR AR o DR i A2 e ) % T 2T o L R TR ) (6 ) T B K A
ARFFIF AT o

DN PR TR, DAIGHLER K B B 2R B AR B K A 7AS DA 9, B K ) B AR 52 M5k B
Fese BB 7 (5, A5 P JE ) 2% A A 700 AS 00 T 386 i e A 7510 4ef P B [0, 3 ] (56 SO A 22 e T 2515 LUK 2 [8]
R B K M R B ARAE ) A LR rh RDRAE R, TE TR B M BB K PR B s T RS, AL
#LATEE. HAT PYBL/K M A R0 78 CHUS T — @ e, IS M1 A 1) B B A 1 S A
#£[9] [10] [11] [12].

P/ B /K i 5 (b AL 5 8 T Bt & S oML R s 7 B B AR, T e A PR 7 28 R A A 7R Al
W, b AR THEAG R A T, X TC ALK SRR AT TRAR B2 o I HA R 7V [13] [14] [15].
TR BUK B &R A, H AT O BUEEEX LN T 10 nm)f EEk 2w R 5T [11], HATHI& AT
SAE AWK T T KE A P 25 542(20~100 nm) i) KB 57K M 2k (p = 5 mm), 5882
oA FE T L 8 0 2 E AT AR

553 53l K FH AR TS B2 (HN O ) A2k £R R (HCI)Xof 78 /K M) e AR AT FRUAL B, 385 IR 5 - AUAHIE ] 15
AL, 42 SEM. R XRD AR BRSNS X i S AL FRIEAT RAE, DAABIFIR 7 RIS A 1
6 VIF A A AL B G A 7)1 i PR 52 )

][l
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2. SCIGERSY
2.1. LIS 5K

FERR (Pt > 37%), LA & Emtk: B, ral, Jbxiih ) s FhMR(12 mol/L), 4r#fr4l,
Jbstb T AYER(16 mol/L), AyMral, dbmiikT) .

FTHRAE, ZK-3, REM Mg R AR, BRLEY, A5 1200C, REET AL P
HIRAAE]: ke RS, SUPERASS, fE[E%KwF]; &KX, Autopore IV 9510, 3%[E Micromeritic; 4L
AMGIEAL, 1910, 722 [F Thermo: X HT2RAT5H%, XRD-6000, H 7% & 4422 fHX , 2920, 25 [F Micromeritic;
#FE1t, DMABS000, HHbF| Anton paar; Jii%{X, MAT253, [ Thermo.

2.2. fEHFIHIE

BT AR TR IR SORIS IR W, T 24 /ANITJEELH, Pelk, HEAMAE 80C T 1. HULEE T
B A T SR BR AT IR AR IR B TR JE SR 2k i USRS A5 AL I [16] i Ak 77040 2 2= DA
HETN 14.8 g/L.

2.3. IR E A1t RERAE

ARG AL B AT J5 IRAFHE i, 1 i R TE T

AL BT 5 FAR R R R A, 8t
FLE R (%) EhRTH A (m?/g) %%

SKH X G ERAT G A A TSl 2, AR R 40 kv, TEHIE 150 mA, Cu #E,
FHYE R 20°~90°, FH5I# E 6°/min;

L CO ik B3R FE A 2P R SIS R 7 0 B (%) B TR (/) SR A (nm),  TALERS
10% H,-Ar (50 ml/min), FHE#E=R 10°C/min, FHiE 2 400°CJ5f-FF 30 min; 1ffJ5 4k 4L FHE 4 450°C, A
He (50 ml/min)¥d5 30 min; F4 % 40°C{# ] 5% CO-He 1E MW IS, loop ¥4 & 0.5 ml, CO 5 Pt {b24it
BHCN 1. HArE 5 SCEBTIR[17];

K P AR AR TR I SR (Ho-TPR) B 28, R H B Ar TR S, 10% H,-Ar IR SNIEJE S
SIEIN 20 mi/min, FHEEZR 10°C/min, 1A TE FE 50°C~400°C .

2.4, {EUFEMER

PEATRNE 1 F AR A B vE A, s 1 foR . IR R IE AN AR, @it 5% D FER
HK, FKORFFESDRME FPEEE, 1 J5 S5 A ORI P i T A 4% K K 2895, iﬁ)\f}éﬁcﬁ_, AR
FERAEAAEIITE KM 60°C FARE AR, MAGHE AL R B SERUG, SIRIR G =4 A5G 43 il 19 21 AR
JoKiE. Hh &SR 4.23~21.15 Limin, #E 044 0.1~0.5 mis, f#ALFIHE 4.5 ml, fEW BT
FEAE 30 mm, 43 A FH 2 B B o R SO A KR4S B R SRR R R B, A RS T DA A S ek R

Wt 4 I SR FH A R L R T3, TAEf N 5.0 KV;
3 nm~360 pm FLA% Y6 P 7R H 3RAF 804 P 2 FLA% (nm) |

HKARALE .
F_ Y Y
ym_yo
A, B OB HE (%), Yoo Ys Yo I3 DINASHSBIRT,  J5ORE58 B BA B S -7 IR R A R O
W
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Figure 1. Direction of measuring catalytic activity
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3. BREIHL
3.1 FRACEER A RER I 5

WAL AL BERT 5 1) SEM BUER A 2 Fros, i B A WL Mg S s ix SR B 1 2 AL45 1 . & HCI )

HNOz b3 )5, #iiA IR ZHLH BB KBS AL A AL, b T8k A &)L 7Tk, BFNZ 4K
A4 2 YR I MESRAFE L 1) T L, TR AR 44 re B X DUBCR B w5 3, BRI A AL A DA
I A I8 I LA AL I e — A5 6 UE 5L PUAL X I K P AR s

a. TALHERT; b. HNOs4bE; c. HCI 4b¥E
Figure 2. SEM image of carriers

& 2. #ik SEM Elf%

Table 1. Pore structure of raw carrier and pre-treated carriers
= 1. FRALIERTEE AL AR

PEfE 5L (nm) FLBRZE (%) EL R H A (m?g) HEZE FE (9/ml)
RALFR 53.1 7453 88.91 0.37
£ HNO; 43 46.9 76.53 105.07 0.37
2 HCI Ak 48.5 75.03 101.35 0.37

TRAC AT J5 B A LRI P LR S FLBR R SR RE NS 1 . 48 HNOg & HCI 235, #idfr
B LR A P BEAR, BRI S AL R AE A TGN, 48 HNOg AL B 5, 3k T #fLARIH AL HCI AR
JEBARTEAR, AN LRI A M ALBR AR e HEWEL R R D B s R o DU AT i LA, 3R
PR RO SE B, 203 AL AT BE ATk B LR B, SR SR P 5t D vt YA 8 i PO 3 (A AT AR B
R ARIRE e A WG FLAE R AL VR S i, AT 3 A LR IS 2, P fLARA T T B
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WKL E AT, T HNO; FIEALIE 38T HCI, HIRA HNO; Tk B #4548 FL42 T FF
ELR Tk, St LR M KE L.

TRALBEHT 5 EAR LD AN th 2 €] 3 Fio. 4 HCl TRALER S, #RARLT AN il 2k 5 S5 ah B i A EL L
F-IARAK, FHE ] HCI ARFR AR 3 A R 1 S AR . 140 HNOs A0 FE )5, 4447 1384 cm ™ IR5IH
AN TR, S5 ELLANE REBIRFIER SO, T AR S AT X R [ -N O3 SO IR 4 HR B o

-NOJH TR R BN 1%

Transmittance %
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Figure 3. IR spectrum of carriers
B 3. BRI EIBRRLL

3.2. BiaMAENHISEAFIRME

BARTTAL AT 5 A AL XRD T thZein 5] 4 prom. e, #iARE AL P HI 15 LR, JL
BB D AT S U BT S, TS SRR R, QA 4 s HAR AR PR AR 111, 200 T . AL HCI Hikd
B, AR A ST AT O W, AR T AR AR RIS AL . T2 HNO; TIARER 93
REREA G, B 111 2 200 o T AT 50 VA0 P ROR BEAIR,  TU-P- WL AN 280 8 T R A7 o TS 5 2 AR B
BOEHRL T 25 i 7635 B T B, VA TR JRR T I T O S 7 S5 R AN, BIEE AT BRI 2 .
25 i e B TR B A T80 0 WO SE VAL s BCR e v, TR AR T RIS TR i T =AM
FIH AL LI A R A EIAT S0, B ANRER A Sherrer 2 sUEEAT TH R LEHATRLAE, K8 A 2 PR
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Figure 4. XRD curve of catalyst and the pretreated catalyst
El 4. MALIERTEHISELT XRD hk
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Table 2. Properties of Pt particle
7= 2. EAFISARIF It 8

HEAL TR I HUE (%) b BY(m/g) HLA%(nm)
RAbHR 10.17 25.26 9.27
HNO; 4b 31 13.52 334 6.98
HCI b3 11.23 27.74 8.41

AL LT 5 AR AR, AR T iR HERMA A ARAR ISR 2 . #iKZ: HNO;
Lo HCI WARER 5, il A3 EAL R B BB 3 20 HOSE 3947 T in, AHSLAA LE R T ARG N, BRI (k. 455 R0
SCRARALE R i, AR TUCE S, LEREBG BTN, AR TR T 3 2 0, TS PR
TRACBEAEAL RO AH 2> WO A 3t Tt . PRI TUAL B, B0 BRI AR KAE A Z2 B0, AR L4
R B A ZERRROR, 42 HNOs FRARER 5 il 75 f AL 7], AR 70 B ST ORI . S5 &g,
K HNOs XS BABEAT FIARER, XRD gl £k b FLAT 3 170 AT 9 BEAR TR TR BE & 28 HCI TiAR 22 115 (i
AT, TTLLAPETE R W] HNOg FIAL B W] 7 3 AR 1 5 N -NO3 2E ], BT AR 1M ' 42-NOs 5 AL A
A TR T I3 51 70 B DORR[18] A 4h fe Se ¥ FE FRAIR, ATHY oA 95, I S B0 HNO; TALEE 175
AL BN > MU S e, H N AR AR

2 B S B TRAE P AT i f 5 HE AT THIR IS J5 28 (H-TPR HiZR) U1 5 fror. tiIA] 5(a) % A3k
PRIEJF 2 TR, IAFHHEALTT) Ho-TPR 2k b Bl A U250k T BT IR KR B, SURH R i R (A S i A
Bk, SRR 2 AL R B ) A B SR A RS AR 22 R A [19] TR Bt 2 rp S B AS 1R — ik
JRUEE o HT P 5(b)~(d) W AR 22 TR AL B i 45 M AR AR 40 3 DR P2 R SR AR IR T PRUAR BT, T2
HNO; FIANER i, o 3dt Ji iy 24 (10 362 453 J I P M0 S A I B AT o 388 38 B B I 5 BE AT DR AR TR EE DL B
BRI, BARL TS, W BUZRE N, LRGN, 5 SR A A B
Ko IR T KA. BkL HNOs ARG, HI7S AL E > BUZ i, RIS 2558 4k
J3d R Wi FE A fIK

50 100 150 200 250 300 350 400
il e
a. A EEAE, b, RTALEE, ¢ HNO3 4bFE, d. HCI Ab#E

Figure 5. H,-TPR curves of catalysts
[ 5. FALERIEHBEATIFRERI %

3.3. fEFTEMER

PAREALAZ AR R AL AL S P, AR T BT e A AL R R AL S R 1A 6 Pl #idk s
TR PG, FER TR UE T, FIFFHHEA R M B PR TR TR BT, R HNO; FiAb B 444
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Figure 6. Catalytic activity of catalysts
B 6. ALTIZHAE

4. INGE

WEFERHAT HCI J HNOs X B R i /K B BE B A REAT AR B, 3 o 0 3 A e AT P REHEAT 3RAE,  B8iiE
AT B EALRITERE R oNT . BTG REN], R ATUEE)E, PRI, SR HR T
SIHCBERE I, AL TEVESR T . AR HNO; EAT FAL B T HCL, & HNO; FIALEL S, BRAl e #k
PRLER ARG, AT AEBAA R 51N -NOs B[], AR TR HRL 745 dn e B, A AR 70 AR &
PEOL LR HE— DRI . HEALTE R BOR, BIARZ HNO, TRALER S, HIFH AL R A AL IS PEAE 0.1 m/s <& R
FIEF] 33.1%, BORALPERT 26.2%47 B R AR Tt
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