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Abstract

Using spherical SDB with a particle size of 2 mm as the carrier, different concentrations of citric
acid, maleic acid, tartaric acid and oxalic acid were used as competitive adsorbents to prepared
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Pt-SDB hydrophobic catalysts by the impregnation method. In order to study the influence of
competitive adsorbents on the Pt-SDB hydrophobic catalyst, TEM, XRD, XPS and catalyst catalytic
efficiency (characterized by catalytic exchange efficiency 1) are used to comprehensively character-
ize the catalyst. The results show that when citric acid, maleic acid, tartaric acid and oxalic acid are
used as competitive adsorbents, for citric acid, maleic acid and tartaric acid, the best pre-impregnation
concentration is 0.1 mol/L; for oxalic acid ,the best pre-impregnation concentration is 0.2 mol/L,
and the effect of 0.1 mol/L oxalic acid is also good; among the competitive adsorbents used in the
experiment, the effect of oxalic acid is better than others, which can reduce the average Pt crystal
grain size from 7.45 nm to 2.14 nm, the zero-valent platinum content was increased from 19.37%
to 64.94%, and the catalytic efficiency was increased from 52% to 89%.
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1. 51§

IKERIE AT AN T EAZ Tk R R BA -+ BN E X, HAEFE KB KT T
AR, HET, ATHTK - AR R AR A B ZE RS KA 2= A A
kYN RN R vk S T P LK S N ok s = ALY O e AR DS T i | P s A K
REAR R B KA % T2 — b R R AN AT . 4 ) 2 B K G Pt-PTFE.
Pt-C-PTFE Al Pt-SDB =Fh2kA!, HrPRE M - — 2GR IE(SDBWEH A B A b R A K. Bk R
R PURSRE =S 2, Pt-SDB B /KA O 3 SR 78 5 R IR ZE[1] [2] [3] [4]. AR LASR &8
BAVE TS 120 47 1Y) Pt-SDB ARG 2 AFAE ] 36 OAR B s B I A, A SRR . BORE 0 BORE . RSTRA
TN B B AR B K HE A TS PR O B SRR R [5]-[10]. WFFLR A, /KA e S5 7 A HE A 205 R Bk 41 )
ERFEE RV EMAAR AR, AN, SEIRBIBEE Pt SRR TR/, KT ET 1] Bk
JUAT RE R i 2240 B0 B DA Rk /N A o R D /N 8 s T 42 R AR 1 e 79 1) % AR 1) T ¥ o T TE IR 52 1) 4%
Pt-SDB Hi/KMEALFI I i, REUE AR AR by TisE4Lsr Pt BI04, 1038 S IR B S0 o s im el
LS o 408 A (1) — 30 2 W R AL R, RS TE PR 2H 20 T SRRV, M RS U S P 2H 3 1) A AT [12] 0 BRI
IR LA 2 R 5 35 4 B 50 %6 7K S A i B2 o Pe-SDB B 7K A AL 77 12 B (R 5 0 o AS R REAFF 98 H (09 1) 3@
TEAEEAL TR & AR b A 0S8 SRR 7R, 0 B O 2 B 5 AN P SRR /N ERENE ; 2) PUAN R S5 AR
il % (¥ Pt-SDB B A MEAG TG, 40 B HOT 56 W BRI s s 3) J8 0 AR SRR ERAS i 1 1)
Pt-SDB AL 71 4 A1 Pt-SDB AL AN FHIR A Ji R 4% .

2. SCROERSy
2.1. (NBEEMHR

ToIK LIEE(CHSOH), 43irall, dbEib T FFEBR(CeHgO) LoRIR(C,HL04) A FR(CiHOg) &L
W2(CoH 04 2H,0), AMHT4l, 2 sithik A A F] s SR (HLPLCle 6HL0, w(Pt) > 38%), BB 63A FR 24
#]; SDB #fk, Hfl,
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1200°CHE AR R, KEF IR HIP AR AR, DZX-6210B B B2 T, LilgAR I s %
HH R AT ; DMAS000 FU2 i1, B Anton Paar A 7]; Mat253 U Jfiit{X, &[E Thermo Fisher A #;
XRD-6000X HF£EATHAY, HAEE A F]; PHI Quantera IT % X B 28 fE 1 AE1E(XPS), H A ULVAC-PHI
AT EASCERINREE, Aifl.

2.2. Pt-SDB Fi/k LRI A% =

BT A kiR 2 mm (1) SDB BRIEEUE, FRATKH 7512 BTE | £ Pt-SDB fiEAGFI[13]. BIZEH 5
G AR B A — B TR], PR SRS ORI, e A EE OB P s iRIS R 12 b, BUAUR
PR EN 2 =R A REI T [14] .

2.3. TR MERER

FERHREAL I PR EA TR , PR RS A RMEAT, B 181 1. ST 0.1 s,
RERCAIGEF BN 2.5 ml, ZERA MR, S BB 60°CIITEIRA, XA ALk LU SURMEEAT NS, S0
MK R HE, JEHAREEN 60°C AT B KK AEIAHE AEALEE, 7T 2 R B 13 B KA
RICRE. LEXEACRERS BERICRE R SEEAT IR, 5 BI85 TR B CORMEATIR M, (7 g Sk
REHC AR
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Figure 1. Flow sheet for measuring performance of Pt-SDB catalyst
[ 1. Pt-SDB L5 B A A2 E
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3. SCIEERS
3.1. FEEREATEFRBMIFIRT Pt-SBD Bk 4L 57 B2 M

3.1.1. TEM RAE

] 2 FoRIR AR R AT B IR TR BT 1l 4% A RE42 2 mm (¥ Pt-SDB 4L 71 TEM &, M 2 Al UF
H, XA SRR TR 5 1) Pt-SDB AL, Pt S RA RMEIRI S, HAARARE A Pt ki
JGFRAAA—. &id 0.1 mol/L A1 0.2 mol/L AT R TIR 51 /5, Pt fnbi /RO, /A i3 S8 mss 5.
FOARyREE 0.1 mol/L TR IR AL b B SR A /N, A BB T vy, AT LA TR0 AR 0T 2 A e A 1 e
AT, XA BN PR RLARER N, ORI R, SR AL e i YA St 2, W4 & 758
R 1] MR, 0.3 mol/L 345 e Tty 157 (1) AR Ak FRUAE it AF Eb A TR 0 55 e IR B 570 () 6 BRLZELARE B, P fobiE
FOGFEIER T o HUbRT W, AT RRAE 55 5 R R R CE S CE A TR Bk A, IR B I v I 2 18 s i A5
PERE N B XHPERRM S, BT BURBTR B A 0.1 mol/L.

(a) JoFE S M Bt (b) 0.3 mol/L ¥ HR

(c) 0.2 mol/L ¥ #5HR 7 (d) 0.1 mol/L #7452 H%

Figure 2. TEM diagram of Pt-SDB catalysts prepared with citric acid as competitive adsorbent

2. FTIRERAE TS RIS & AY Pt-SDB f4L57IAY TEM &

3.1.2. XRD FRIE

] 3 AR FE AT R R A DN 3 4 W B 79181 4% A RE4% 2 mm f Pt-SDB 4L 7 XRD K. HR4E 1 3 7]
PIVLERE] 39.7°. 46.2°. 67.6°LLJ 81.2°HHILBH R &8 Pt T, 20 BIXS B2 Pt 1J(111)~ (200) (220)F1
G11) SR, A0S T 544 15]. 16 FH Sherrer A AL H Pt &b f0 P kiAR, s 1 Prox. H
0.1 mol/L ¥y BRAE g 5 4+ W I 5751 B ) 45 (I HEAL 75 Pt SobLtde /N, MR INSE 4+ W B 7R 7.5 nm Jal /)N 2]

4.9 nm.
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Figure 3. XRD diagram of Pt-SDB catalysts prepared with citric acid as competitive adsorbent
3. ATIRER RS S RIS % 89 Pt-SDB fE4L5HY XRD

Table 1. Pt grain size of Pt-SDB catalysts prepared by citric acid as competitive adsorbent
= 1. FPIERRAE R TR IR I HI & A9 P-SDB #EUFTIAY Pt BRI R T

T4 B 71 Pt fh P4 4% /nm
T 56 4 B 711 7.5
0.3 mol/L ¥R 16.0
0.2 mol/L Fr 5 R 12.2
0.1 mol/L ¥R 4.9

3.1.3. XPS F={F

FEXH AR AN S AT HF 7R, W XPS SkREBAT 0T, SHE 4. MK 4 77 LU HARYE A
MRS R NP (PtAf;, FI Ptafs,) =Xt I M2k . B 745 A RN 71.48~71.81 ev 5 74.48~75.46 ev [ — X I§
SRMEHXR; HFEEEREN 72.12~72.85 ev Ml 75.37~76.1 ev [{— XTI 5 M40 R, P LAHE

(a) \ (b)
Ptaf,,  Ptafy,
3 5
8 8
2 E
‘@ ‘@
C f
2 L
£ £
66 68 70 72 74 76 78 80 82 84 86 68 70 72 74 76 78 80 82 84
Binding Energy/ev Binding Energy/ev
(a) TCTE A7 (b) 0.3 mol/L A7 152
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Figure 4. Pt4f XPS spectra of Pt-SDB catalyst prepared with citric acid as competitive adsorbent
4. FIRBRIE AT F IR MBI & HY P-SDB ELFTIAY Praf [EiE

N 73.41~75 ev F1 76.66~78.06 ev [1)—%F 1§55 DU ZSEAAE XS B o - MNZAS IO Z5 A B AR XS & A0 2 B .
H2E 2 AP, Horp 0.1 mol/L AT IR AR Dy 5 4 W B 770 il 46 1) 2 mm KA 1Y) Pt-SDB R A6 771 (1) A0 41 IR
FHEEEET 0.2 mol/L FFFEEEAN 0.3 mol/L g iR LA R AR IS N 5e 4 W BRI K AL 7, O 32.4%;
0.2 mol/L AR FR A A AN N 5% G W PR 75 D 0T B AELARE i I Z M B0 & 2002 21.8% 1 19.4%; WKFER 0.3
mol/L FFF B BRICFE i BN S Bk, 1N 18.5%. IRIESHMERIBFFL[11], HEALFIK - ST BifElL
RORBUR T AR R ZAN & P&, D 0.1 mol/L A7 R IO 5 4 IR B 751 AT 1) 46 PO BE W 04 A 3t 1
=35

Table 2. Binding energies and relative content of Pt4f in various catalysts

2. BEATIPRENTS PUf LS RERIBXT & E

el Pt 7 Elev JRF B 0%
pt’ 71.59, 74.84 19.4
T 3% I B 771 pt** 72.12, 75.37 48.4
pt* 73.41, 76.66 322
pt’ 71.81, 75.46 18.5
0.3 mol/L ¥75 /% pt* 72.85, 76.1 55.6
pt** 74.52, 71.77 25.9
pt’ 71.48, 74.65 21.8
0.2 mol/L ¥ % pt** 72.41, 75.66 52.4
pt** 74.21, 77.56 25.8
pt’ 71.6, 74.48 324
0.1 mol/L ¥y pt* 72.62, 75.87 48.6
pt* 75, 78.06 19.0

3.1.4. EHMRERS o
KA 0.1 mol/L. 0.2 mol/L. 0.3 mol/L FIFFEEBRAE A 30 4+ WK B 77 TIIR 5% 2 mm #u4% SDB # 4%
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30 min, HEHHRREF, S/SIRE RIS T Pt-SDB BiKMEAL, KA B SN (AL R oR T 5.
MBS AT LA 1, AR BRI FE X Pt-SDB B /K A 7 A M e SE MBS K o AN N 5 4 I B 77
Fif% 2 mm ) Pt-SDB B K AL AL RN 52%; 24437 H 0.1 mol/L 1 0.2 mol/L FIFT 15 IR Filiz 15
J&» Pt-SDB B KA I EAL R YA BTt i, 0.1 mol/L Ff & & 76%, 0.2 mol/L K2 % 55%,
M 0.3 mol/L FrigR IR B, MHAAFIBCRIFIRE 43%. HILA WL, MFFERRIE N 0.1 mol/L I 1E
4 R B RN A0 TR B B SR B, 3X 5 T I Y SR AE 5 SR A —

100 -
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FEHRRRI /mol L

Figure 5. Effect of cittic acid concentration on the performance of Pt-SDB catalysts

5. FPIFERIRE XS Pt-SDB L5 BERY S/

30

3.2. DRER{ENTEFIRMIFIRS Pt-SBD Hik L FIRIR IR

3.2.1. TEM FRAE

6 s Iy ki FAE 7 40 B RIS B A48 2 mm [ Pt-SDB AL TS TEM . M 6 AFaf
LA, S AN FEWKRE SRR IR B 2 mm kifd Pt-SDB 46T Pt Sk R~ K BUIRI AR 17— &
FEEEMIE . o, 0.3 mol/L G RER TR IFE M Pt & (URLAR IR/ R E R/ 0.2 mol/L H KRR TR
BFEAE S 0.1 mol/L By oRER TR B A it Pt abkLRLA I /N B U] .

(a) JC3E4 IR A (b) 0.3 mol/L T3k
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(¢) 0.2 mol/L TR
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Figure 6. TEM diagram of Pt-SDB catalysts prepared with maleic acid as competitive adsorbent

Bl 6. DRER1EATEFIRHMITIHIZEY P-SDB LTI TEM

3.2.2. XRD FE{E

7 AN I B T SR BRAE A 3 4 W B 7)1l 46 HROREAE 2 mm 1) Pt-SDB 46571 XRD K. {1/ Sherrer
N PSRRI, W4 3 Fron. Hrb 0.1 mol/L EhoRER Ay 5 S+ B 51 Bir il 46 (¥ 48 AL 75

Pt ffRi iR/, ARESINSE S IR 7.5 nm 3N 3 3.4 nm.

b
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d Pt (111)
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== C
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(a) TFEFMWPIFF; (b) 0.3 mol/L ZREZ; (c) 0.2 mol/L T3KER; (d) 0.1 mol/L K&

Figure 7. XRD diagram of Pt-SDB catalyst prepared with maleic acid as competitive adsorbent
7. DRERAE AT FIRMIFIHI & H) P-SDB LAY XRD

Table 3. Pt grain size of Pt-SDB catalysts prepared by maleic acid as competitive adsorbent

= 3. DREBRAE AT S IRMIFHIZH) Pt-SDB L TIRY Pt BRIR T

S Al Pt ff R R 42 /nm
ToTE SR B 7.5
0.3 mol/L T3k 9.5
0.2 mol/L T3k 6.6
0.1 mol/L T3k 34
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3.2.3. XPS F{E

FEXF AT T AR 25 20 A 1 LB T B FC RIS, A B XPS 58 A ¥ 0, 133 2306 ith 26 18 2
FE 8. MR ZERINE, 7L KI5 NP2 (Ptafy, Il Ptafs,) =X /g fi 2. FIWiE 71.59~71.79 ev 5
74.68~75.04 ev 2 [B] (454 REXT BT N 40 76 72.12~72.55 ev A1 75.37~75.8 ev 45 A REAR R M 405
1E 73.41~74.41 ev 1 76.66~77.66 ev — X IEARR VUM A4, AHREIE S B K 4. 3K 4 7750, H A 0.1 mol/L
TS i A 9 35 40 IR B S5 BT A1) 451 2 mm K242 £ Pe-SDB AL BN B R T 1 2 8oL 5T 0.2 mol/L
SRIERAN 0.3 mol/L 3k LA K AV 0 5% 4 W PR SRR B K AR A 7R, 48.6% 6

Intensity/(a.u.)

Intensity/(a.u.)

(a)

' (®) o Pt\4f7/‘2 Pt 4f,

Pt 4f,,, Ptafy, PEL A 0
5
S
>
@
c
2
IS

66 68 70 72 74 76 78 80 82 84 86 66 68 70 72 74 76 78 80 82 84 86
Binding Energy/ev Binding Energy/ev
(a) TCFEEHL PN (b) 0.3 mol/L 3K
(d) Pt4f,, Ptaf,
PO w
5
s
>
B
[
2
£
66 68 70 72 74 76 78 80 82 84 86 66 68 70 72 74 76 78 80 82 84 86

Binding Energy/ev
(c) 0.2 mol/L I3 Hz

Binding Energy/ev
(d) 0.1 mol/L ez

Figure 8. Pt4f XPS spectra of Pt-SDB catalyst prepared with maleic acid as competitive adsorbent
8. DRER(E AT FIRMIFIHI&HY P-SDB ELFTIEY Praf EiE

Table 4. Binding energies and relative content of Pt4f in various catalysts

= 4. EAFIPRENTS Puf WSS RERBN S E

oAl Pt 7% Elev JRFE 5 50%
pt° 71.59, 74.84 194
TC v I i 771) pt* 72.12, 75.37 48.4
P+ 73.41, 76.66 322
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Continued
pt’ 71.74, 74.68 23.4
0.3 mol/L I kg pt* 7245, 75.7 492
pt** 73.88, 77.13 27.4
pt’ 71.79, 75.04 27.9
0.2 mol/L 3% pt** 72.55, 75.8 50.2
pt* 7441, 77.66 21.9
pt’ 71.68, 74.93 48.6
0.1 mol/L T3k pt* 7246, 75.71 292
pt* 73.64, 76.89 222

3.2.4. EHMRERS o
] 9 AN [ R B T Sk R AR g 35 4 W B 700 1) B ) Pe-SDB AL NG PE ] . A EEIFR AT DL T R3], 545
340 BRI 2 mm $i4% Pt-SDB B /KAEALFIAHEL, 0.1 mol/L. 0.2 mol/L. 0.3 mol/L ) 53k EE/E N34
MR, % 2 mm R AT S PE G $EE . RN 0.1 mol/L I I AT, MR LT 78 %; 0.2
mol/L WRERZ, 1HALKAZEN 62 %; 0.3 mol/L WE B RRE, BIALNEREE 58%.
100 4
90—-
80

70

78
| 62 58
60 52
50
s0-
30 -
2]
10 -
. ]
0.0 0.1 0.2 0.3

TR BV JEE /mol- L
Figure 9. Effect of maleic acid concentration on the performance of Pt-SDB catalysts

9. DREGRE XS Pt-SDB HE LM RERI S

IR /%

3.3. EARRIERTE ST Pt-SBD HikELFIEIR R

3.3.1. TEM 3R{E

] 10 AN [R) R B A BR AE D 5 40 W B 7110 ) 46 T RE A% 2 mm (1) Pt-SDB LI TEM . 7 1,
&3 WA BR ORI 2 mm fife Pt-SDB A i 1 Pt fiokz 3 HICHR 5 1S B AR VS T 52 48 W B 551 AR 5F & B
¥157, PtmbLRIAR RN, [FFTIEER A Sk R —FF, 0.1 mol/L VA4 R TR 5 A5UR LU B IR B 24T, Pt il
PR/ RANY Y- =
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PRI

(b) 0.3 mol/L 41 &

o & T

() 0.2 mol/L 41 & (d) 0.1 mol/L 4 &
Figure 10. TEM diagram of Pt-SDB catalysts prepared with tartaric acid as competitive adsorbent
10. BABRIE AT FURMIFIHIZH) Pt-SDB #HFIE TEM

3.3.2. XRD FR{E

11 AN TR R B 8 A BRAE S 5 4 I B 751 1) 6 IR A% 2 mm (1) Pt-SDB ALK XRD [« Pt i il fif
By Sherrer A0 HoRAE, AHIEPIZER, WH 5 fros. Hrh 0.1 mol/L A ERAE Jy 5 4 W Bt 771 e i 4 1)
AR R, Pt an bR/ RN, MRS INZE S 711 7.5 nm kb 2] 5.4 nm.

Ll s

d Pt(111)
Pt (200) Pt (220) Pt (311)
W
b e e S

a

. I N I . L
20 40 60 80

26(°)
(a) TE3EFWLHIF; (b) 0.3 mol/L A EL; (c) 0.2 mol/L A HR; (d) 0.1 mol/L B A

Figure 11. XRD diagram of Pt-SDB catalysts prepared with tartaric acid as competitive adsorbent
11. JERBRIERT S IRMIFIHI R Pt-SDB #E/L57IHY XRD
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Table 5. Pt grain size of Pt-SDB catalysts prepared by tartaric acid as competitive adsorbent
5. BEARFAZFWMMFIFIZE Pt-SDB LI Pt BRI T

4R B 75
TG 5E 4 B 51
0.3 mol/L {7 1%
0.2 mol/L A R
0.1 mol/L A %

Pt dih T kiR /nm
7.5
7.1
7.5
5.4

3.3.3. XPS F{E

KH XPS XHEALFIZR SN S0 A AT 001, 3 Peaf i dh 8ok T 12, @& 12 w50, ARAEHAD
B RN (Ptaf, F Ptafs,) =Xl 2k . FLT-45 558N 71.49~71.69 ev 5 74.36~74.84 ev [1]—XF g X}
NTZAN A B A RN 72.12~72.72 ev Al 75.37~75.82 ev {—XF IR B T A &54H; 75.55~76.66 ev
H176.66~78.8 ev I — XL IUM A, TEMEIRSE L 6. Hr 0.1 mol/L A1 BRI 1y 32 4 MR B 751 i
il /¥ 2 mm RLAE ) Pt-SDB AL A 00 405 7 B 20 o=, 8 39.7%.

a
( ) o (b) Pt 4f7/2 Pt 4f5/2
Pt4f,,  Ptéfy, "
3 3
s ©
= )
£ £
66 68 70 72 74 76 78 80 82 84 86 66 68 70 72 74 76 78 80 82 84
Binding Energy/ev Binding Energy/ev
() JoFE IR (b) 0.3 mol/L T A 1
(c) (d)
Pt 4f,, Pt #sa
Plafr,  prafy, A\
3 5
S s
= E
2 2
2 L
£ £
66 82 84 86 66 68 70 72 74 76 78 80 82 84 86
Binding Energy/ev Binding Energy/ev
(c) 0.2 mol/L B A1 2 (d) 0.1 mol/L B A7 82
Figure 12. Pt4f XPS spectra of Pt-SDB catalyst prepared with tartaric acid as competitive adsorbent
B 12. BEAEBRE AT FIAMITIHIZ R Pt-SDB LY Ptaf XPS ElIE
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SR 6

Table 6. Binding energies and relative content of Pt4f in various catalysts

F* 6. TP RENTS PUf HESRERIBXT & E

el Pt 3 Elev JRF B 0%
pt’ 71.59, 74.84 19.4
T 3% I B 771 pt** 72.12, 75.37 48.4
pt** 73.41, 76.66 32.2
pt’ 71.49, 74.36 26.7
0.3 mol/L ¥y pt* 72.57, 75.82 533
pt* 75.01, 77.88 20.0
pt’ 71.69, 74.56 37.4
0.2 mol/L Fr AR Pt* 72.8, 76.05 44.9
pt** 75.55, 78.8 17.7
pt’ 71.52, 74.39 39.7
0.1 mol/L ¥ % pt** 72.72, 75.97 35.7
pt** 74.96, 78.21 24.6

3.34. EHMREGERS S

F 13 R T A RIR ST 2 mm Fife Pt-SDB Bi /K AL RERI R, FRATATLAE H, 0.1 mol/L.
0.2 mol/L+ 0.3 mol/L HJili A7 R TIZ )5 » 2 mm K% Pt-SDB AL AL TE ME A — 2 3 T 0.1 mol/L
R O AT BB AL RCR N 52%F2 T3] 68%, 0.3 mol/L ¥ & R A1 BN HE AL R R 3R TH B 60%, 0.2 mol/L
W R AR BRSBTS R L RCR B 65%, AL A FR R B4 0.1 mol/L.
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Figure 13. Effect of tartaric acid concentration on the performance of Pt-SDB catalyst

& 13. ;EAREKREXT Pt-SDB Bk L7 e 89220
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3.4. ERMEATFIRMIFIXT Pt-SBD Hrok fE4LFIHIRZ A

3.4.1. TEM =4E

P 14 AR P B IR A 9 3 4 W PR 7501 4 HOREAZ 2 mm f) Pt-SDB 4L 57 TEM &, Hrfre, £4)
S e, d BIBOKE . 16 LEF, A HCF AR IR N 5E 4R BRI AORE &, SIS TR 9 B B TR 5 2 mm AL
4% Pt-SDB H£ 54 11 Pt firhi RSF#E ARFIFRERE I o Hodt 0.2 mol/L BEER AR S, e Pt Sk /Mg
JE s 0.1 mol/L R TR BURE St MR B AHE, Pt dihn ST B kb o

(d)0.1 inol/L IR

() 0.2 mol/L HFRTH KA | () 0.1 mol/L ﬁmﬁij:lg

Figure 14. TEM diagram of Pt-SDB catalyst prepared with oxalic acid as competitive adsorbent

14. EEERTZSRMIFIAY Pt-SDB 4L TEM [E

3.4.2. XRD F4F
B 15 AN [ 2 TR Sy 525 4 W B 551) 661 4% (4% 2 mm [ Pt-SDB 2 4k5 (1) XRD [ Pt St b 2 By
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Sherrer 22 XM HORAE, A HTRMAL R, W3k 7 o Hdr 0.2 mol/L R A1 9 56 4 W Bt 771 i il 26 A HE AL
FIMEACRCR e, PSR iR, MORESINTE SR 7R 7.5 nm /M2 2.1 nm.

. 4 am
= Pt (200) Pt(220)  Pt(311)
C
b e et it o]
a
20 4I0 6I0 8I0

26(%)
(a) TCFEFMIHF; (D) 0.3 mol/L ER: (c) 0.2 mol/L Hf%; (d) 0.1 mol/L Hj%.
Figure 15. XRD diagram of Pt-SDB catalyst prepared with oxalic acid as competitive adsorbent
B 15. BRIFATFRMIFIH &89 Pt-SDB #HL5FE) XRD

Table 7. Pt grain size of Pt-SDB catalysts prepared by oxalic acid as competitive adsorbent
= 7. ERRIEATEFIMIFIE &HY Pt-SDB LI Pt BRLR T

4 B 7 Pt fh P4 4% /nm
TG 38 5 Bt 711 7.5
0.3 mol/L g 5.7
0.2 mol/L Hifg 2.1
0.1 mol/L g 22

3.4.3. XPS A

FEXHEA TR A AN A& 0 AT G DU HEAT I SR AR, (5 Bl XPS SE BB K 704, 45 21 731 th 2k K 2
EFE 160 WREEE, 7L R AW AL (Pt I Pafs,) =X, BT 455R87E 71.59~71.87 ev 5
74.48~75.08 ev Z IR —XIEFRRFNTM; 5 MESBANT MK —XT i, BF2ER0E 72.12~72.63ev
M 75.37~75.38 ev Z |8 FoRPUM AN —XT i, A1 25G 5eEUE 70 AILE 73.41~74.75 ev 1 76.66~77.2 ev
Z I8, MREIESHEL 8. WM 8 WA, 0.2 mol/L HFERMI1E T 4+ W F BT il 4 11 2 mm 742 Pt-SDB
AL E M T 5 s s, N 65.0%.

3.4.4. EUMRGERS S

17 J&rR 1 BRI EXT 2 mm Kif% Pt-SDB B /KA FIVERE 2T . IR LAE 1, 5RIEINE
S B R0 REZELRE 17T 5 5 DABERRAE A 5 4 W PR 7R TR 5 43 21 (1) Pe-SDB AL R AL M e 3506 AN AR
JERIPRm . H SRR SRR VLG AR AR, FERI R E TR K L /2 0.2 mol/L, LI RE
BRI B 89%. FRULZ AN, 0.1 mol/L BRI MR MR AR, HIMKT 0.2 mol/L BEAFE M, H
FHECATR IR . T RBRAIN AR, FOCR AR B 4F, AR T LUIL R 86%. 0.3 mol/L FEFRWUR — M, fi
R NIE TR 2 63%.
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Figure 16. Pt4f XPS spectra of Pt-SDB catalyst prepared with oxalic acid as competitive adsorbent
16. EERERTEFIRMIFIHIZ A P-SDB #EALFIRY Ptaf XPS Elik

Table 8. Binding energies and relative content of Pt4f in various catalysts

= 8. TP REMNTS Puf NS RERIBX S E

S0 4 B 7 Pt 4 Elev JEFH 5 50 %
pt’ 71.59, 74.84 19.4

T 56 4 B 711 Pt* 72.12, 7537 484
pt* 73.41, 76.66 322
pt’ 71.6, 74.48 324

0.3 mol/L Eifig Pt* 72.62, 75.97 48.6
pt* 75, 78.06 19.0
pt’ 71.87, 74.75 64.9

0.2 mol/L B pt*t 72.6, 76.38 19.5
pt** 74.95, 78.2 15.6
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Continued
pt° 71.83, 75.08 53.3
0.1 mol/L B pt** 72.63, 75.88 21.4
pt** 73.79, 77.04 25.3
100
86 89
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Figure 17. Effect of oxalic acid concentration on the performance of Pt-SDB catalysts

B 17. EEGKE X Pt-SDB LTI RERO S0

3.5. ZESH

9 NANFIZES IR 2 mm RiAR Pt-SDB B /K HEALFIVERERIREMT . H1E O TIN5 4 58 S+ IR B 771
EHNTE AR BRIR . FERREE RATERRE, BR T 0.3 mol/L MIAFIERR, o Sat rh it F 2 ik 28 vk
FERITESIR AR, R LT ARSI 5 40 W5 B 5510 P ) 28 RO BROK EAL TR T 5 AL RIS VR T A IR RE A 32
o MFTIRIR . HRBRANEATRRIN &, HRERTRRBUR N 0.1 mol/L; X HERI 5 ik I R Bk E
7902 mol/L, 0.1 mol/L RERRAVHCRIBAE . Hrp, FIRMPCRALLIABE L, BEUSRE Pt dbk T2 R
M 7.5 nm JE/NE] 2.1 nm, RN SR 19.4%38 5 F] 65.0%, FELFIELEMN 52% 5 E] 89%.
b, T DA TE A B R AE AN T IR TR BUR L, SE4IR B RIR BER /NI, 58 5 IR R 5P 12
FIASIY S S8 4R B PR B ORI, SE eI BT o 4o 22 ROV B e, {345 PR T HRINEE . AE3E B A
SEAR IR EE T, AR T B S e, A RARRL T R, ARSI R R T, TS
SRR, TR OSSO, MRS R .

Table 9. Effect of competitive adsorbent on the performance of 2 mm Pt-SDB hydrophobic catalyst
2 9. TFRHIFIIT 2 mm Ki12 Pt-SDB Bk I BERIS 0T

56 4R B 7 Pt gk P35 R P 5T H 0% AL ST IR 1%
0.3 mol/L F7 1512 16.0 18.5 43

TC 58 4 I 77 7.5 19.4 52
0.2 mol/L Fr iR 12.2 21.8 55
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Continued

7.1

0.3 mol/L B £1 R 26.6

0.2 mol/L E3&H% 27.9
0.3 mol/L Hfig 324

0.2 mol/L AR 374

0.1 mol/L 1545 % 54 39.7

0.1 mol/L ¥R 4.9 45.0 76

0.1 mol/L T K 3.4 48.6 78
0.1 mol/L %ifig 2.2 53.3 86
0.2 mol/L Hifig 2.1 64.9 89

Bt (AL B0 S SIS K, Pt-SDB BU/K AL i TERR i, X 57K - A AL SR ML 1152 —
B, (HE—BER T, B& PSR RS RN, BUKMEAFIRE R TR . R 9 b, HILA
ININSE IR BRFRERIAE i B4 Pt b RS R KT ARSI 5 4 B 750 (R AL RS s (0 Pt iR FRDREAR (1, (EL LA
PR AR T ARAIN T IR BRI AR o XA PONAE K - BSOS M 7K AR A7) 1 ) 2 21 58
BRRK B F R AT HER M, RERRGEEMRE THAFIIIIERE, BUUA Ptk R, il
FUIMEACRCR B A, (H Pt RS IR AN g AL R AR (O ME— TR 3R

4. &g

TR FH [F]—Fhi] % T200 AR 56 4 MR B R TR BT A 20 2 mm KiAe Pt-SDB B /K AL LA oy
Br, 19307 L4

1) UFrEER . kR WA BRI FERR A Jy S8 G BRI, 5 4 IR B A7 AR — ANIE B TR TR B
LB} Pt-SDB A FTE PR T+ 8CR BE AT, 5 5 IR B 7RI FEAS BLIE KB /N o 72 3 B IR 56 4 MR B FRIR B T
BRI o BORE S e, AHRCHE, R RSTD, EEAR S IRIE R R T, R S AR K,
NI BM A S B, ARG & .

2) WFTEERR . BRI AR S, HE R TURBHRE N 0.1 mol/L; X BRI 5 e fE M TR Bk
JE°4 0.2 mol/L, 0.1 mol/L BRI 3% R th A4t

3) TESZEGHTH B S8 SR R, RIS MR TR I S, SRR SCRAH L AR S A, RESKE Pt
RS RE N 7.5 nm /b E] 2.1 nm, B FEN IS EM 19.4%5E 52 64.7%, AT 52%4H
= 2] 89%.

LB SR & Pt-SDB B /K AL RIE 1 L& Pt R % B8 5 5 L.
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