5539 % 55 4 1 R A T O A Vol. 39 No. 4
20174F 8 A Journal of Nuclear and Radiochemistry Aug. 2017

it R IR E X Pt/PTFE/ ik SiC # & i 7K
{8 44 57 14 8E B9 22 i

A, I HRE. FE-EXF. AGL

R AT S B A% B A A B AT L DUI] RE 621900

FEE W58 R JE X Pt/PTEFE/ ik SiC #18 Bi /K A A 570 BE 9 52 i, LA 200,225,250,275,300 °C R 7 5
TRLEE SR - £ T v WO I B W SR IR BT -G I il 4 Po/PTFE/ ik SiC MU s K AL . F I 4%
Sl 7 W0 AL 43 A 3 Ji B X A 7R B K M BE A R e R XS R AT S (XRD) (X 20O AL T R i (XPS) LB 4t
L8 (TEMD 45 AT T B2 B7 B 454k 4k 50 1 25 49 5 240 B, O F 9% B &K WA A AR 38 e (LPCED M. 45 R 3%
BT < 30 D3 JRE 1 5 A X A 700 B K Pk BB VA S IR 5 3 D TRLEE 200,225 °C B HEAR R T Pk T AT R IRV,
PR FRLAR K 3 M 25 5 0 SRR EE 250,275,300 °C I AR 7 Hh Pt TR0 48 40 WM 4047 5 38 JFUR B 275 °C i
HEALF H PR TR SE SRR /N, 6.2 nm, Pt fF£4F Pt(0) . PtC I Al PtCIV) = Fh i 45 L 18 JR TR &
275 ‘C T AL b 0 f Pt BT o bl & ik 72. 5026 iR SR AR B s . LPCE fiE 4k sc et pE i 26 L 8 SR IR B 275 °C
R A AT AR e e o 4B 7R 275 °C 2 T 38 OIS TR v Y e A I DI B

KR :Pt/PTFE/ LK SiCs i K AL s LPCE; 16 J5 R BE

hESES:0643. 14 XE AR ARG A X EHE:0253-9950(2017)04-0309-07

doi:10. 7538/hhx. 2017. YX. 2016037

Influence of Reduction Temperature on Performance
of Pt/PTFE/Foam SiC Structured Hydrophobic Catalyst

HE Jian-chao, WANG He-yi* . XIAO Cheng-jian, LI Jia-mao, HOU Jing-wei, XIA Xiu-long
Institute of Nuclear Physics and Chemistry, China Academy of Engineering Physics, Mianyang 621900, China

Abstract: To study the influence of reduction temperature on the performance of Pt/PTFE/
foam SiC structured hydrophobic catalyst, 200, 225, 250, 275, 300 “C were chosen as the
reduction temperatures to prepare the different catalysts. The as-prepared catalysts were
characterized by dynamic contact angle measurement, XRD, XPS, TEM, etc, moreover,
their catalytic activity for LPCE was tested. Result shows that reduction temperature has no
effect on the catalyst hydrophobicity. Bad dispersion and obvious aggregation are observed in
the catalysts reduced by 200 °C and 225 ‘C. Among the five catalysts, the catalyst reduced

by 275 °C has the least size distribution and the smallest average particle size of Pt particles.
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Three valences, Pt(0), Pt([[ ) and Pt(]V) exist in these catalysts, and Pt(0) is the key for
catalytic isotope exchange. Pt(0) proportion of the catalyst reduced by 275 “C is the highest

of the five ones. The catalytic activity of the catalyst reduced by 275 °C is also the highest for

LPCE among these catalysts. Thus, 275 “C is the best one of the chosen reduction tempera-

tures for Pt/PTFE/foam SiC.
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Fig. 3 Schematic diagram of measuring catalytic activity
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Table 1 Valences of Pt particles of catalysts with different reduction temperatures

R U/ °C RS w(Pv) /% i it 2/ °C LIRS w(Po /%
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Fig. 8 Pt particle size distributions of catalysts with different reduction temperatures

KL, 254 TEM B FURLAR 431 48 1 B LA
275 “CAE Ry ik J5 i B il % Pt/PTFE/¥u ik SiC #i
R K AL L R RAS - B R AR BN PR T,
RRLAR 434 98 LA 23 BCME 20 A 4 250 °C b
XA PR R T e A o AR v Bt 2 I R T T
Y3 R I B R AR el /) 5 H I TR BE 0 T
W2 PtoRL T3z sh il i £, AT % 26 AH T il 13
&, SR IR T B (300 °C) Pt ki TR AR R
[IRSPNE
2.5 EUZGRMEEESH

FE S 7K WRORE A A 3 e S 5 oL i LA R
EKBES T 0 25 (63 mm X 3 mm) {E H 3%
JKIEURE 43 31126 3ELF A 00 A JES AR OB 7S 7K L
BH 2 BO % » [ B 235 7K SEURE 2 K WA 5% 28 O
RIRM R T 5 ., BB s N R R
16 mm , 3 3 IR 5 B 2 400 mm, 3348 77 0k
FH OB AL 5 - e -~ SEUBE A A6 ) -SE0RE” 33X RE 1Y
Z R %y 0 o Ak )2 A 80 B 200 mm,
AR S E K BB e 12 TURBLHD .,
TEHE W (1. 50 mL/min) H1 i 1 ¥ (80 C)
PR AR S BAE DL R o X R 5 A AR R 1 AT 1
HELERR TR, B9 EREEKWE.E 0.5~
3.0 L/min S B &AF T 0 FUR E 275 °C i i 4L 77
FERCR IO T H AR O Rl 275 C Ak )
o A Pt b B s R OF YR AR R
225 CHEALTI o Pk 1 BRI R B4 0 R
SyECEZE B 0 My Pt T i He il R F 200 °C #1300 °C
AT, P B R R m TR M & . 200 C
AT 0 A P tb iR A, +4 i Pt il s . B
Pt P R4 ™, R I A ) A R AR 1K

100

80

60

n/%

40

20

0‘45 ]:0 1‘.5 2?0 2..5 310
S/ (L » min ")
i JE A, C . Il—200,@ 225,
A 250,V 275, 4——300
B9 RE®EEE T Pt/PTFE/#1i SiC 3%
(A LE 1. 50 mL/min Ak JE 9 Al 5 3

Fig. 9 Performances of the catalysts

with different reduction temperatures

at 1. 50 mL/min liquid flow rate

Stk Pt/PTFE/#I K SiC B HE s /K A 1k 571
1E LPCE w1k e 4 v fig » 2E B 200,225,250,
275,300 C Rk R B, DUIR 5T-0AH 3 32k il 4%
TR [F AT S 28 47 ) Ak 1 B8 A b 52 1
REAF ST . A5 2 AN N 4518

(1) 7£ 200~300 “Ci [ P, i J5 i B i 28 £k
IR Pt/PTFE/ IR SiC HL3& i 7K 4 1k 71 1Y
B KPR RE 5

(2) F— 22 30 J5 I B 30 B Y Bl o O D TR
FhiE MR Pkl PR R R iR L A RIS
U R AR 0N o EL TR B T i R AR A Pk £ a8 8



4l

faf i 2 R ISR BEXT Pt/PTFE/ YL IR SiC ML #E B /K A 16 57 15 BE 1Y 52 i)

315

TSR 2 AH B R R S RO IR B o B POk F
S SRR T K 5

(3) 2 275 Ci A3 2 i fb ), B3R 15 O
W2 Ho 9l e RLAR 43 A1 90 L 2 1 BB AR /N Y Pt
AR

() Z5G bk Re S g 45 /R R W, 275 °C
I AT B A AL R B A R AR TR X S Pt
SRR R/ INFI S LIRS O M A P B UM G
L LL 275 CAE i J5 i B i 4 Pt/PTFE/ IR
SIC AL i 7K A Ak 370 L AN A B 3R A5 A AR 1 355 1
4 H0 T T ELRE 3 e S AK WOAE A A sS B PERE

SE K

(1] Bofk. 2249, 8404k, %, CECE K-a8# T 4010,
Bk 52,2011, 33(3) :156-161.

(2] Wk, JEo . BB =4 .25, NI 48 b 70 B9 -7k 35 A
fescs e [ ], &% Ak 2% 5 sk %, 2016, 38 (1)
1-7.

(3] #hiEdp e, £ Bk, F T LPCE M4 77 K fiE 1k
AL TS MR 5 L], B A2 58 e 4. 2015, 37
(6):425-428.

(4] RSP, AL B A 55 . = i /K i Ak 700 it S 8 RS
PR RS ] A 2 5 A %, 2007, 29 (1)
44-47,

(5] ZE@RAe 2L, w1, 45, 1 2K R0 R 32 e
Pt-PTFE JE /K At Ak 570 89 BF 0 [T ). 4% 1k 2 5 8 b
k2% ,2001,23(4) :224-229.

[6] FEithar fiBlsle, 22t , 45, Pt/C/PTFE i /K H 4 b
F H, O-H, [l 2 3 #e 0F 52 [, & Ak % 5 0
fk2%,1990,12(2) . 107-112.

[7] Song K M, Sohn S H, Kang D W, et al. Installa-
tion of liquid phase catalytic exchange columns for

the Wolsong tritium removal facility [J]. Fusion

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[16]

[17]

[18]

[19]

Eng Des, 2007, 82(15): 2264-2268.
BAME ¥ U, R B L 2. PTFE & 4 %F Pt/C/PTFE
B K A ) K R i Al se e R 2 T . R
BB H AR ,2007,41(5) :527-532.
XVES 2=k, i 2. A5, U VR ik R B R BRI TF O
L] 4k T3 R ,2012,31(11) :2520-2525.

B GRS AR, 2L E- ST REA BT
v [ B %, 2002, 38(3) : 6-9.
M BR WL T o, R SCOR L A 3 K B AR R B4 A KN
AL AR RO T/ 5 T.25,2013,29(3) :269-275.
WPt , 250 IR B A5 LK SiC B 2k alh S 4h 4
A AR 1 i 45 B B Ak v RELT . 48 2% 4z, 2014,
50(6):762-768.
V1SRG ok N = 1 O O N VAR =1 o | 1 ]
il 25 B AR (HD /M RERF 5 L], JR T e Rl 2
A ,1999,33(1):13-18.
B8 0, 4 5, 45, 66 mm P+PTFE & /K # 1k
BRI L) ], A A2 5 S Ak . 2004,26 (3) : 166~
170.
ZEk g e R, SR, AEL R R B A B A
PR 1 1 #5 AR A LT, B4R 4k T2, 2014, 34 (8)
110-113.
A B BLRS S H,-H, O SO A F 1 2 A8 4
B R P-SDB 8 7K 8 16 700 i e LT [\ A %%
2001,14(3-4);161-165.
MR EE . B AL A TE L S BRI K R ) A K
FLAE SR WO A Ak 32 4 vh i 7 FH LT . TEHL A )
#%.,2014,29(4) :387-392.
WM BE 28 o M. 25, PeRu B K AL 570 61 % &
SR WA 38 e fE A RE LT, B T B B = B R
2009,43(4) :294-299.
PR = 1 I A R S e B T SR R ok 37 A
F10 B iz W ox [T ], IR 7 RERL 245 R, 2003,37(5)
434-437.





