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Influence of Impregnation Solvent on Performance

of Pt/Inorganic Hydrophobic Catalyst
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Abstract: The inorganic hydrophobic catalyst used for H,-H,O liquid phase catalytic
exchange were prepared by impregnation method with the solvent of water/ethanol ( the
volume ratio is 2 ¢ 1) solution, ethanol and acetone respectively. The influence of solvent on
the performance of catalysts was studied, and the character of catalysts was tested by XRD,
SEM, H,-TPR, XPS and CO adsorption. With the highest surface tension, the water/etha-
nol solvent can hardly infiltrate the hydrophobic carrier, which results in the low uniformity
of chloroplatinic acid distribution, lead to the low platinum particle dispersion and the high
reduction difficulties, the catalytic activity is far below the use of acetone and ethanol as the
solvent. With the fastest evaporation, the acetone solvent can reduce the gathering of chloro-
platinic acid on the carrier surface, and obtain the highest platinum particle dispersion. Then
the platinum are more likely to be reduced, the catalytic activity of the catalyst is better than
that of using ethanol as the solvent.
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Fig. 1 Contact angle of carrier
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Fig. 2 Schematic diagram of measuring catalytic activity
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Fig. 3 XRD curves of various catalysts
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Fig.5 H,-TPR curves of various catalysts
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Fig. 6 XPS curves of various catalysts
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Table 2 Binding energies and relative intensities

of various species obtained from the catalysts
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Fig. 7 Catalytic activity of various catalysts

R E AR A AL TR I 1 B T B D R AR AR T
O HURE B M AR AR RSO . TS AR
BAVKE 70 BIORE B A0 1 i AU AR 9 A 7 A
A IR AR R R i 22 5 L5 AR TR AR 1 23 B
JEE R R A e e o DRSS e R R vy s I
{2 bl B =g g (30l || I | O R L 2
[IT -5 A 5] s 2%

3 5 i

(1) W72 R T B K B & 24k . 70 5l i K/ &
B CRAREE 2 ¢ DL £ 1 X 7R AR RSB0 R i
700 ) 2 Pt/ oK B RS AR TR o R T R A 3% T 5K



B PSR BHA

FUXE Pt/ g 2K B 8 A A 0 1 BE B4 5

55

T B A5 R AR AN T 5 5 Tt 18 0] 1) 308 56 o i 771
RESZ WA A o JHG v (] 2 e R D A S 3 591 i 75
AR A AL 35 PRI O T I/ £ ) T T
Pl 1 S 5 790 ) A5 A 790 P8 R R

(2) K/ B AT D 5T 5 i T
70 2 T 7K 7 58 3k B I A TR I T P A 2 L A S
BT T K MR T A 2 T T AR X A B 2% L AR R 4R
KL 73 HORE G e 0 0 D DR S A0 B R IR
R AR AL 375 P8 G2 A T P T B 5 2 A A A 3 R
WM%ﬁkﬁ%m%ﬂﬁ%w%%ﬁﬁ%%ﬁ
P3R5 A 700 BOKE 1 23 O e - I A TE B
W It M B s L A TS PR T £
AR 8 590 il 7 AL 5

S & k-

[1] Cristescu I, Cristescu I R, Dorr L, et al. Long
term performances assessment of a water detritia-
tion system components[ J|. Fusion Eng Des, 2006,
81(1-7) . 839-844.

[2] Sun Ying., Wang Heyi, Sang Ge. et al.
the technology of CECE-GC system for water detri-
tiation[ J |]. Fusion Eng Des, 2008, 83 (10-12):
1400-1404.

[3] Song K M, Sohn S H, Kang D W, et al.

Study on

Installa-
tion of liquid phase catalytic exchange columns for
the Wolsong tritium removal facility [J]. Fusion
Eng Des, 2007, 82(15-24) . 2264-2268.

[4] Popescu I, Tonitaa Gh, Stefanescua I, et al. Im-
proved characteristics of hydrophobic polytetraflu-
oroethylene-platinum catalysts for tritium recovery
from tritiated water[ J]. Fusion Eng Des, 2008, 83
(10-12) . 1392-1394.

[5] HuS, Xiong L P, Gu M, et al. Preparation of Pt-
Ru hydrophobic catalysts and catalytic activities for
liquid phase catalytic exchange reaction, atom[]].
Energy Sci Technol, 2009, 43(4): 295-299.

[6] HuS, Xiong L P, Ren X B, et al.

hydrophobic catalysts:

Pt-Ir binary
effects of Ir content and par-

ticle size on catalytic performance for liquid phase

7]

[8]

(9]

(10]

[11]

[12] ¥

[13]

[14]

[15]

catalytic exchange[J]. Hydrogen Energy. 2009, 34
(20) . 8723-8732.

Okhlopkova L. B. Properties of Pt/C catalysts prepared
by adsorption of anionic precursor and reduction with
hydrogen: influence of acidity of solution[ J]. Appl
Catal, A, 2009, 355(1-2): 115-122.

Hsieha C C, Leeb J F, Liuc Y R, et al. Structural in-
vestigation of catalyst deactivation of Pt/SDB for cata-
lytic oxidation of VOC-containing waste water [ J ].
Waste Management, 2002, 22(7) . 739-745.

Fan Xing, Wang Fan, Zhu Tianle, et al. Effects of
Ce on catalytic combustion of methane over Pd-Pt/
Al, O, catalyst[J]. J Environ Sci, 2012, 24 (3):
507-511.

Alejandro Lopez-Gaona José A, de los Reyes Julia
Aguilar Nancy Martin. Synthesis and characteriza-
tion of Pt/MCM and Pd/MCM and its use in the
hydrodechlorination of 1, 2-dichloroethane[ ]J]. Reac
Kinet Mech Cat, 2010, 99(1). 177-182.

Zhu Lin, Lu Jiging, Chen Ping, et al. A compara-
tive study on Pt/CeQ, and Pt/ZrQ, catalysts for
crotonaldehyde hydrogenation[J]. J Mol Catal A:
Chem, 2012, 361-362(c): 52-57.

T, 3k W 2R ot —. 3R B X Pe-Sn/SBA-15
PEAHR N B L A M RE i E m L], Ak T2, 2013,
42(3) :260-264.

Hwang K R, Thm S K, Park S C. Pt/ZrO, catalyst
for a single-stage water-gas shift reaction: Ti addi-
tion effect[J]. Int J Hydrogen Energy, 2013, 38
(14): 6044-6051.

Goémez de la Fuente J L, Martinez-Huerta M V,
Rojas S, et al. Tailoring and structure of Pt/Ru
nanoparticles supported on functionalized carbon for
DMFC applications; new evidence of the hydrous
ruthenium oxide phase[J]. Appl Catal, B, 2009, 88
(3-4): 505-514.

Arishtirovaa T K, Buenob J] M C, Damyanovaa S.
Surface and structural features of Pt/PrO,-Al, O,
catalysts for dry methane reforming[]J]. Appl Catal,
A, 2014, 474(c): 135-148.





