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Abstract

In the combination of hydrogen and oxygen, the catalytic performance of platinum is prominent.
Heat can be accumulated in large-amount hydrogen-oxygen combinations, which will destroy the
structure of carriers and the distribution of platinum, leading to accidents like explosion. So the
hydrophobic catalyst which can catalyze hydrogen-oxygen combination smoothly is meaningful in
practical applications. In this article, hydrophobic catalyst, Pt-SDB (polystyrene-divinyl benzene),
is prepared by impregnation and an orthogonal experiment is performed. Tested by ambient-
temperature hydrogen-oxygen combination, through the degree and stability of the combination,
the effect order of precursor-concentration, standing-time, drying-temperature, drying-time, re-
duction-temperature, and reduction-time to so-prepared catalyst is studied. Some samples are se-
lected for microanalysis, which, combined with the results of orthogonal experiment, indicates
that the ability to smooth the catalytic combination depends on the porous structure of the carrier.
Taking every aspect into account, one series of preparation conditions is confirmed for further
research.
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BEERZ AR — RS %A, ATEERIREIEAE S ER & E BRI FEAA RS, L R tp R IR 2
I IICEBAE I, WA= 14T R BAE R [1]-[3]. BTEAR 5 EEE, RE ™k
PRIZPTRI R AR B R X AR & UK IR AL BT SR E, DLRIEIE . A7 S AR
AN UM PR RS B, A S R R R T A UL A (1) [4]-[6]. ARG IR ATEE
I R T R IR T, LM, R, BRERERECER. RFNEKIEMEATIB S h
CRNL J 1969 £F4& H1[7], AT S T AR08, fE-L A E L B K ML A wT
TR TEAR G, T AL\ AT IR RS R, T2 B B B Rk 5 [ e (8] [9], 1
W EA AR T, RENSAE ST AL R R e C R B AR ATS], (H i TR R
RN, B Ak A7) i F Oz v 1 A (A A W SR AR AR DRIk, B R S R RE R A 4
IR A I R IR (AT A 4T A ] B 2B W ) S B PR 3K

H2+%02L“">Hzo (1)

[ Py A7 250 TS AR A UK AL 46 (O FUARGE [10] [11], 2 E SN R AR . 73 fr Al
ST A R UAS R TTIT 18, RSB BRI S5 R . AT, TR AR & BUK ST KRR,
HUSON 38 238 22 BEA IR L I T i 6 oK, 8 KB I SR R G BB S 38 A7 AR IR (U, 2 TR PR3
BIRMEESRR, FPERNARARET w, PR, TR BEE A B A 2 7 SRS
[5], RAMRBEH BN 2Rl B B R S BT A R A AL TIAE SEBR B F vh et (K. A2
I K FEIM ) CECE JAEM Tk o, A KB E AR &N, INE KK ACEL A & B B0
HIBAER K AL RN 2 CECE Wifeh IS AR G &, IS ToRye . JRE BT 1R R B0R 1%
Rrgs vt & L EMFE[12], ERA Pt-SDB AR WARIE, AT WLk B A R & g K AL R B 7T 1
RIEK o

ISR IR BTE S 2 S A A BUKAEAL T P-SDB, fERT A BEEA b BT IEASSEIR PR IS, #R3]—
SE L6 AL B MIRE FEE ey FLAR RE 1 5 ) R A 75 ) 6 2 F
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2. SCUGER4y
2.1 FIFHFE

HTEK s SDB M a4tk e 2R S, ARG IE T 110°CHE T8 6 h, Bukk bkt
PIAPUEF AT, KRR EREH.

K SR PTG /K S RER AR TRk, 2 IR (1 0 B 20 BN 0.8% 0 il — e ¥R B2 HIVA R, TR 7 AX
HRERE 5 e BES TR, £ CRE N TR 5 EE R B — g iR — g (A
I JiR )43 7K A AL 57 Pt-SDB.

22. FESBERNSLE

F2 B EG JRUR)

SRR, obral, EERFARIERA .

ToKCEE, srhral, EZERERAARAR.

RR MG = CIRFHEIE(SDB), WK AT RAAL T, & —FERIR . JEM I KL B A i, 2 B 2
TWEREY, RAEBRRKMLROBAGEE WIS, JFHREERKEE.

ARSCRT B A U347 B AL @A B U TR A A .

FEA

HEFE PR, Y KQ-50E, M7 H BT A X ERAR.

HAE S TIRAE, H5 ZK-3 BS, 7= H KETT A SZi B A R A .

TFEREEAE R, 85 SK-G12123K-5-900, 7 [ KT th RS20t v A BR A 7

2.3. IE3ZSCIdgt

TEAC SR 3 52 12 I R S BRI 7SN 2t IRIBTRIR P R B BN [R] . T ARIRLRE . AT IR
RIS B JFER R, Bt SR UK IEAS LR R (L 1),

R 52 5 B R, AR 2 g FUAbER L) SDB Hifk, I 20 mL Jo/K 2B )E 57 (4
FR N L1 7 mL i SDB 4= 5 it 55 25 88 I SR BV T /K LB b s 17 h G TEK ZBEA 52 R AN 21 1.5 mL,
FFRIER TR CEEL) 2.5 mL. L IRETR & 7050 0.8% 15, HIRTEEL 7 o/ AR, #5 EHRIR
BIoIT 8 4 g/l FEEARIEW, SRR N: 2g/L, 3g/L, 49g/L, 5g/L, 6g/L; 17h A%EE&EN,
BB A LUK Oy AL, 1d, 2d, 3d, 4d, 5d.

TR FE S TR E], ARYE ©F SCHR[13] [14], TR 60°CH| 95°CALE, 1A HIERAE 110°CHY)
RSP I E i, BT ARG TR 4: 50°C, 65°C, 80°C, 95°C, 110°C ; T4 1] LL/N Ay B A7 i 48 -
1h,2h,3h,4h,5h.

W R S0 SR TA], IR i SR 1 B AT R THIR A R (TPR) 15 21 THE R B ih 2k (an ] 1),
TEZ) 180°CHY I JF e, £ 250°C I FEAEJFE 58 4% o 1A SCHR[L3]RR ISR IS (B 78 2 8 h, B LA HE iR
JEM4: 160°C, 180°C, 200°C, 220°C, 240°C; i&JRHf[AIA: 6h, 8h, 10h, 12h, 14h.

2.4. RATTE

FENRTT A ARG RN, KRS EHBRS0 T Z% M, RARREREDE 2.
Jiid 1 JERHR 5% + 5%/ + 94%a )AL Ae R8Il UL 1.0 FrTH4 20 0 0E 30°C TR
1 SN 2% (06 mm*21 mm)JEARHEN o [OMAE 30 CHEIR AT FHEAT, ARSI . AU BN i A SR 25 T
T, SRR TR ENI T RS, HAH GRS E PR P AR RIRE, REHE.
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Table 1. Resulting data of orthogonal experiment
1 EXRLIEREIE

S BUOHE BEEEERE O TRIEE TR SEEE R I W

I(g/L) /d Ic /h Ic /h
SIS 1 2 1 50 1 160 6 0.4200 0.0042
A 2 2 2 65 2 180 8 0.5922 0.0065
B4} 2 3 80 3 200 10 0.5604 0.0073
G 4 2 4 95 4 220 12 0.4683 0.0115
A 5 2 5 110 5 240 14 0.4123 0.0068
S 6 3 1 65 3 220 14 0.3615 0.0045
SR 7 3 2 80 4 240 6 0.4493 0.01076
WG 8 3 3 95 5 160 8 0.5461 0.0034
I 9 3 4 110 1 180 10 0.6586 0.0141
S5 10 3 5 50 2 200 12 0.6217 0.0083
SEEG 11 4 1 80 5 180 12 0.5570 0.0092
A 12 4 2 95 1 200 14 0.5668 0.0092
SEa 13 4 3 110 2 220 6 0.3580 0.0142
SEE 14 4 4 50 3 240 8 0.3879 0.0200
S 15 4 5 65 4 160 10 0.3844 0.0053
S 16 5 1 95 2 240 10 0.3934 0.0078
SEag 17 5 2 110 3 160 12 0.5079 0.0030
5256 18 5 3 50 4 180 14 0.5748 0.0082
I 19 5 4 65 5 200 6 0.6038 0.0188
% 20 5 5 80 1 220 8 0.6024 0.0182
SEIG 21 6 1 110 4 200 8 0.6778 0.0126
LG 22 6 2 50 5 220 10 0.4660 0.0076
S 23 6 3 65 1 240 12 0.3590 0.0082
S 24 6 4 80 2 160 14 0.5324 0.0035
SR 25 6 5 95 3 180 6 0.5058 0.0079

AR ) E B AT - 7 B AERT-C R AR A i 7 Bt A7 IR 24 = 10 i S B2 ) 22 (B 5 CS200),
77 S SR AR A g A PR 2> =) (8 s B ARLEL /KA (15 XOGH-20), A1/ B AL BUR P L7 ST )
AU BRI (LS GCA000A). Hrp UM G (AL 10 m, A3 5 A 70 WPt AR
50°C, AT &R Z 100°C, WAV EAE S, M BB E T E Dy 35 mL/min.
3. EREITR

BRCEAE BN 30 SN 2520 6 mL, [ RJFAR 20 min JEBEANECFRORES, LS AERS 5 min B il
PO R A E S SRR AR, HRIRM 1 h 53] 8 MALRIE, BOFHE I
FhrdEmmZE, WL 1o
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Figure 1. Curve: TPR of chloroplatinic acid on the carrier
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Figure 2. Sketch map: testing device of catalytic reaction
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Table 2. Orthogonal analysis data of catalytic efficiency

2. R NZENERZSREE

BRI BT B[] T fEls 2 T4l ] & 5 IR 5 I JER I ]

¥IfE 1 0.4906 0.4819 0.4941 0.5214 0.4782 0.4674
¥IfH 2 0.5275 0.5164 0.4602 0.4995 0.5777 0.5613
¥ 3 0.4508 0.4796 0.5403 0.4647 0.6061 0.4926
¥IfE 4 0.5365 0.5302 0.4961 0.5109 0.4512 0.5028
¥IES 0.5082 0.5053 0.5229 0.5170 0.4004 0.4895
&= 0.0856 0.0506 0.0801 0.0566 0.2057 0.0939
T2 77 Al 0.0046 0.0019 0.0037 0.0021 0.0300 0.0050
F Lt 0.5854 0.2427 0.4750 0.2628 3.8058 0.6283

Table 3. Orthogonal analysis data of catalytic stability
72 3. R IR E MR IERZ SR

BB R B 1] TR AT ] B R T JELRT ]
B 1 0.0073 0.0077 0.0097 0.0108 0.0039 0.0112
a2 0.0082 0.0074 0.0087 0.0081 0.0092 0.0121
a3 0.0116 0.0083 0.0098 0.0085 0.0112 0.0084
4 0.01119 0.0136 0.0079 0.0097 0.0112 0.0080
s 0.0079 0.0093 0.0102 0.0092 0.0107 0.0064
WE 0.0043 0.0062 0.0022 0.0027 0.0073 0.0057
i 22 F 77 A1 1.5883E-05 2.5638E-05 3.3002E-06 4.4717E-06 3.8641E-05 2.2118E-05
Flb 0.8659 1.3978 0.1799 0.2438 2.1067 1.2059

3.3. M4

AP I B3 B H T 5B 0BT (Transmission Electron Microscope, TEM), #4 & (Thermogravimetric
Analysis, TG) & % 7 133 4> #r (Differential Scanning Calorimetry, DSC).

BT A AR B B AL, BT AR RS RS, St AR g, |
S AERE i 25 P DR i b 328 A ot P F 7 SR TR AR OGS R . ISR A I SO R I T A T
KA NPT WRAR, T USRI BRI SR o IR HIT R A o B ok R S 20 B B e K S,
SR K 2 B B U RRE 3 B4R Y L, AT T TEM IR . ARSCR I SE [ FEIL A ) Tecnai G* F30
RUE S LT WA

PN S BT A2 AR LE A P42 1 RIS 00 AR5 DU ot ) ot o 5 0 R AR A G AR I — R A BOR, B SRAE 5
MEH AR E A . ZRAfMERES ZRITEAME, (H2 e W . i, K2
Y RSN, B CRAE PR IR AR A o W SR i R AE AR B L, e 5 2 LU A 7= AR R BE 22
RGPS LD FAM AT P 2 B OR AP, T P 2 P T 23 DU A 2 T i R AR AL o AR SR 7 [ i
Bt 3 F ¥ STA 449F3 B m A E#at, WA N AR E 60 mL/min, FHE#EZ 10°C/min.

PRS2 B AR BE B i (B i 21) s S IR (R 13) 5 S AR 8 M d i (B 17) s BIR(RE i 14) DY 2R (AL R
st ) FH 32 S FELE (TEM) BORAS [R5 80K Pk 47 L L
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SEPESELS o
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(a) sample 13; (b) sample 14; (c) sample 17; (d) sample 21

Figure 3. TEM graphs of the catalyst samples
3. fEHFIEEmEY TEM B

(a) sample 13; (b) sample 14; (c) sample 17; (d) sample 21

Figure 4. TEM graphs of the catalyst samples
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Figure 6. TEM graphs of the catalyst samples
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