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HE. RASEFRBEHS—RY] Ag/Sio, ik, KA XRD. SEM. TEM. O,-TPD Xf Hi#fT 1 FAE,

M T X 1-H R E-2-TEE (MOP) IMEILSAARPERE, %52 T Ag B fiddia (DL Sio, B it, FIH) %t Ag/SlOz
AL FIVEACPERERTE IR, IEXF 15% Cw/SiO, ( Cu MR 15%, L) Si0, FifEit ) Ml 15% Ag/SiO,
JE S A AL ﬂ;FﬁTXTH:O IR, 15% Ag/Sio, AE MG, ERNIEE 300 °C. WRATZS 3
1.8 mL/(g'h). RBIA SR 80 mL/min M4, #ALFIGERREIZTT 72 h, JLHAER I 8~20 h #iiiW], MOP %%
TN 95.05%, Bbnr=4 LRI B T340 85.07%; 15% Ag/SiO, fERNE 80 h )i, BlmARikEl
13.5%; 5 15% Cu/SiO, i) Cu ¥R FI4ki42 (29 152 nm) AHEL, 15% Ag/SiO, AT /N Ag YiFh-Fi4pkife
(3.1 nm), SFBCPETE 4T 5 Ag AR FR 2R BRI BE M HUE: MOP 78 Ag/Sio, LRI L S EZ N E, Ag 5 Si0,
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Ag/SIO, catalystsfor oxidation of methoxypropanol
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Abstract: A series of Ag/SiO, catalysts were prepared by equal volume impregnation method,

characterized by XRD, SEM, TEM and O,-TPD, and evaluated for their catalytic oxidation performance on
1-methoxy-2-propanol (MOP). The effect of Ag theoretical loading (based on the mass of SiO,, the same

below) on the Ag/SiO, catalytic performance was analyzed, while the micromorphology and catalytic

properties of 15% Cu/SiO; (theoretical load of Cu was 15%, based on the mass of SiO,) and those of 15%

Ag/SiO, were compared. The results showed that 15% Ag/SiO, exhibited high catalytic activity. Under the

conditions of reaction temperature 300 °C, liquid space velocity 1.8 mL/(g-h) and volume air flow rate 80

mL/min, the operation was stable for 72 h, during reaction for 8~20 h, the average conversion rate of MOP
was 95.05%, the average selectivity of the target product methoxyacetone was 85.07%. After the reaction of
15% Ag/SiO, for 80 h, the carbon deposition rate reached 13.5%. Compared with the average particle size

of 15% Cu/Si0O, Cu species (about 15.2 nm), 15% Ag/SiO, displayed a smaller average particle size (3.1 nm)
of Ag species and better dispersion. The oxygen adsorption type and high dispersion of Ag in Ag/SiO,

catalyst were important factors for the oxidation of MOP The strong interaction between Ag and SiO,

carrier and good anti-carbon deposition ability provided favorable conditions for the stability of the catalyst.
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adsorption
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FAESE N ( MOA ) J&—Fh B B A R 2545 41k
i, HAAREE . SR, REMERIKERE
F—— 52 T4 H R fg A e ] R U R — 8 2 B A
Bk, R A2y A A R, XAk
% 0] 1) 7 SR R LR, MO g 2 7 24 i o e 7] 14
MEEFER . —, Hiigarsag s mto, iraE
K, BEEXTERE . R R ER. MBS
BT, FREGO . @R MOA & AR ik
1/ IBTER7) AN

HHl, A MOA BJ7ik EZAHE 1-H A 3E-2-
PEE (MOP ) B Ak R e il k!,
Horpr, kLB 2R H . ;1T MOP 4> N &8k 1)
TE S F AR L R st b 5 s, H B Y PR S
DA fe, Wik, WEAMANS S5k, MAA.
TALER . BRI ET S Z AR R T,
Cu-Ni/SiO, Ak 7™ i BETS 240 R i MOA e #:4,
B s UL H 4 1 Cu-ALO; HEFE MY,
DLz SO E AR, MOP 4L %>80%, Jf nl AL
A, A MOA HEHEMH2E; Ag LAY T Cu
SRR, XHAMTEILEE S R, ERER IS T
T & B A S B pERED 20 AL Sio, B K HL R T
B KA b i A g 1 3R oot S48
M, BT R AR RL . A FL Si0, HAT 43
BOAIBH IR Ag 9Kk T ( Ag-NPs ) BRI 21,
Si0, M Ag FRRIEEE M &4 RS & A
RAES AL F] , NGUYEN 252204 Ag/Si0, i1k 71
TN EEREU N, 7E 360 °C R33 T 87.2%MY
PRI, S5 A, BIRRER MM Ag R
RAAEE . MAMONTOV 2535 5 i3 i vk il 4 1
CeO, B1fi Si0, 713X f’) Ag-NPs, fE&AMIE LM
X L R >95%

AR SCHA LA 25 SN B AR TR BRIE 40K S10, M3k,
KSR BULR B G& Ag MEMELT, H&K
MOP LA AL A B MOA 19 T 2 4441 (fa 4525
B 25 S ) X% MOP 462 H MOA S #8111
FEM, DA AR 8 4 FH A

1 SRIGERSY

11 RKFI 5N

AgNO;. Cu(NO;),*3H,0. MOP. MOA, AR,
FE 2GR0 A BR A R s BRIEAK Si0,, ¥
TR AR E] ; ZEEK, AL

YZBPR-G3L1-2X RUGRIEE IR, ik fEsE
AN A BR N F] 3 SP-6890 A A (A% (GC ), 1L
REFEITAL TS A BR S 7] ; D8 Advance %Y X 5
LATHHMY (XRD), f#E Bruker 237 ; ASAP 2460

R4 [ gl bR LA BT ( BET ). AutoChem
112920 4= A shfe 7 THE L2~ B ( TPD ), %[
F VXS A 7 5 Sigma 300 7 kB L T S MO
(SEM) , 8 Carl Zeiss /A F); Talos F200X G2
RIG R S ST W% (TEM ), £E FEIAH];
Discovery TGA 550 RUAE /ML (TGA) , FEH
TA {XEF A,

12 #l&F*E

1.2.1  Ag/SiOy 1AL ) 8 4) &

Z: BB SCHR[14105 Bl 45 Ag/Sio, k7 . 433l Bk
B 0.41, 0.85, 1.36 1 1.97 g AgNO5, % fIIA 20 mL
FRIKBC I AW, AR S RGP FE 30 min, [] 4
Ay o e A 5.00 g (0.83 mol ) BRIE 4K
SiO, #fRK R 5T, [FA PR, HA 30 min,
SRIE, FIPREIEE O, =S 12h, 110 )CT# 12
h, 2550 500 °ChEHE 4 h, 193] Ag #Hig iz
(LA Sio, Jlmimit, T K 5%. 10%. 15%F1 20%
) Ag/SiO, AL, WFEER 4> 2 40~60 H, 43illic
H 5% Ag/SiO,. 10% Ag/SiO,. 15% Ag/SiO, Fl 20%
Ag/SiO;,

1.2.2  Cu/SiO, 14t 7 a4 %) &

[ 1.2.1 359 15% Ag/SiO, il 575 e, AR
2.66 g (0.011 mol) Cu(NO;),*3H,0, HfHJim A |
20 mL Z& 18 7K BE ) R A PR AR T T, B 5.00 g
(0.83 mol ) ERFEANK Si0, 2R AT i Tl R Hi 1 Vi
v, TR B e, A 30 min, RS, IR
TRBEE T, FIEEE 120, 110 CTHE 12 h, =5
S 500 °CHibE 4 h, 53] Cu Bligfa i (L Sio,
Bt ) N 15%89 Cu/Sio, #ALF, BFE T/ 2
40~60 H, icH 15% Cu/SiO,.

1.3 RIEFZESHERENK

XRD M : ¥EAF Cu, EHE 40kV, BHHIK
40 mA, FIHEVEF 10°~80°, HHIHE R K 5 (°)/min.
BET ik : ¥ 200 °C, WEAHFE 2 ho TEM Il
W TAEHE 200 V, 2k 143 #1 #F Nano measurer
Geit AL 4R WUk kL 42 0 A, AR5k TEM R
A EIEEL 40 DL B4 @ik, O,-TPD Mik: Ft
IR 10 °C/min, il AKFL/%L 10% O,/He IR &
SEMWA, 75 He AT FHEZE 750 CHLM . TGA
Mt . 2= S5, MR 30~800 °C, FHE ER
20 °C/min,

1.4 TR K

R FH TR H5 7 18 2 R S B #5317 MOP 44k 5
RPN AR A AL PERE . AR 1 g fALRIZE I
TE N A8 (RN AME A 0.500 H2F AR R 0.402
Biob), b FEROREIEA SN . AR, R AR
FBlTWHE, SRR, 2 e OV iR A
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S50 Ag/SiO, AT FH T Y AU PN I S A0 S - 867

WAJEL, NP GC W . Gad ik-Ef T
AR RS <3%,

PR SR 25 . TREE N 260~340 °C | Y23
(LHSV) 1.2~3.6 mL/(g-h). =< it (VAF)
60~100 mL/min,

GC J3Hr 4644 OV-1301 BIFBANAEA: (0.32 mm x
50 mx2 pm), 4 N, AR, XGRS
(FID ); i 80 °C, fl#s FyR AL = iR R 250 °C,
0.3 MPa, AriafsisUiEse, #EHar 0.1 pL. MOP
AR MOA B4 (1) 1 (2) 1A

X/%=n1/nyx100 (1)

S/%=n,/n3x100 (2)

Krfr: X MOP #4062, %; n HTH4k MOP 1)
VIR, mol; no Mtk AN A H MOP B4 )5 i
mol; S & MOA &N, %; ny N4 MOA HI¥)
B, mol; ny WEFILE MOP ¥ ¥, mol.

2 GRS

21 EHFIBRIE
2.1.1 XRD &#

Bl 1R Ag/SiO, LA 15% Cu/SiO, ) XRD
T

. v 4Si0, #Ag,0 9CuO
15% Cu/Si
vy 1§%SuSio;
.

* .
__/\w\_ 20% Ag/SiO,
M 15% Ag/SiO,
M 10% Ag/SiO,

5% Ag/SiO,

10 20 30 40 50 60 70 80
26/(°)

K1 Ag/SiO, LI A 15% Cu/SiO, () XRD %[5
Fig. 1 XRD patterns of Ag/SiO, catalysts and 15% Cu/SiO,

ME 1 AT LVE S, A ARIFE 20=22.0°%4 47
IS AT A, IR T I0E TR ENES R 1Y Si0,.
Ag/SiO, HEALFITE 20=34.0°4b % /N AT 5t 0 )91 Jg@ T
Ag,O FRIFIEP ) IR BRI B A Ag ROAT %,
JEH T BE SR Ag B FloRife K/, I EL w8 B 4 BOfE 3%
b —MIEBR, BEE SR MR R, o
HeR 272525, (HANE 1 AT I, Ag/Sio, ALY
Ag IR IEIL 20% M 1E LT, 20% Ag/SiOs A5 A
P Ag WfTETIE, UL Ag 7E48K Si0, 34K 2k
Rif. 5 Ag/SiO, #ELFIAMHLIL, 15% Cu/SiO, TE
20=35.5°, 38.6°4b i BL T AR BLH AT B0, TR B AE
20=48.8°, 53.5°, 61.5°, 66.2°F1 68.0°kb H BLAR /)N

PRI, FRIIR B G Y 15% Cu/Sio) FATE KR
KIAR I CuO JUkr, X AT RER A Cu Y Fp7E RS e ad 72
H 5y A1 3R 120,
2.1.2 N, R -5 57

11N EE S EL

MFE 1 LIEH, 25 Ag/Sio, fELFIF, 5%
Ag/SiO, bR AL, FLIERFA, 43514 125.80 m™/g.
0.93 cm’/g, JFHEEE Ag #aEEHIN, Ag/SiO,
LAY L R R FLARRLR FREa3A, Hm s
g/ N R T Ag Boks% 2E T LB s )27 Bl Ag
T RN, AL 0 T LA SE S K )
ATHEN Ag B A SiO, fiks Al REBH AT ki B, AT
FRUR B/ ML,

x 1 EIRZSH SR

Table 1  Structural parameters of catalysts
il e FRmE A/ (mYg) LAY (cm¥/g)  SEHFLAE/mm
5% Ag/SiO, 125.80 0.93 33.42
10% Ag/SiO, 121.65 0.91 41.33
15% Ag/SiO, 119.12 0.86 32.97
20% Ag/SiO, 100.88 0.73 32.69
15% Cu/SiO, 130.41 0.95 33.87

2 b Ag/SiO, EALFRI AT 15% Cu/SiO, 1) N, T
RFF - 58 BT 25 R 2R AL AR 4 A Hh 286

a /
/
15% Cu/SiO, s
= | 20%Ag/SiO, - 7‘/
| _J
< | 15% Ag/SiO,
it
= .
= | 10% Ag/SiO,
5% Ag/SiO, //
0 0.2 0.4 0.6 0.8 1.0
FAXTETT (Plpo)
%,\,\,4§ﬁ@ioz
? L T 20%Ag/SiO,
& 15% Ag/SiO,
B
S 10% Ag/SiO,
& l//\
—
[
5% Ag/SiO,
0 20 40 60 80 100
FL#/nm

K2 Ag/SiO, HEALFIFT 15% Cu/SiO, Y Ny W bt i 45
Mk (a) AL AITIZ (b)
Fig. 2 N, absorption-desorption isotherms (a) and pore size
distribution curves (b) of Ag/SiO, catalysts and 15%
Cu/SiO,
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5 15% Ag/SiO, ML, 15% Cu/SiO, HA B KKy
mA . FLIRR, PSR TR S Y.

ME 2 ATLLAE i SR R AR B i A Y
A AR N W B0 - 50 BRF it 2 12y 552 Ay g IV 0 45
IR (K 2a), M TUPAC 4325, ARSI E
PIH3 RIS 2R, L Ag/Si0, AL TR AT 15% Cu/SiO,
B AL LA R, B SLAs . A ik
R FLES I LA, FE RN —1 L, fLiR
AL (B 2b), ekl a Fl LR
N, SAE SN YRR B A AR S By M 2E i 2 L4
O NIE =% ARG i
2.1.3 SEM % #7

& 3 K 15% Ag/SiO, F1 15% Cu/SiO, i SEM K
EDS KA,

Bl 3 15% Ag/SiO, (a. b) Fl 15% Cuw/SiO; (¢, d) TEA
[l RAE AR (9 SEM [l Kz EDS 4]

Fig. 3 SEM images at different magnifications and EDS

images of 15% Ag/SiO, (a, b) and 15% Cu/SiO; (c, d)

ME 3a.c AILLEH, 15% Ag/SiO, Fl 15% Cu/SiO,
IE/NERIR, H5 15% Ag/SiO, M, 15% Cu/SiO,
F TSRS T A &, DB b 3R R ) 4 s A
—EFRE L ATRERZI T SiO, ik i e PEfE .

M 3b, d A LLEH, 15% Ag/SiO, F1 15% Cu/
SiO, RIHIFAE Si. O L&, I H4E Ag Fil Cu T
R ek Sio, I, E£W Ag M Cu
RS M 67 353 Si0, 3k |
2.1.4 TEM &5 #7

& 4 4 15% Ag/SiO, Fil 15% Cu/SiO, i) TEM & |
TG PR FioRL A o3 AT o

M 4 ATLAEH, 15% Ag/Si0, FRFER Ag ¥
Fha8 51 8 384K (& 4a), 1 15% Cu/SiO,
I Cu WA e A L i 2%, Cu AR R R,
KZ MR KR (Kl 4b ),

I 1=

i 12 14 16 18 20 22
AifE/mm

a, c—15% Ag/SiO,; b. d—15% Cu/SiO,
&4  15% Ag/SiO, Fll 15% Cu/SiO; [ TEM [&] Ko i ¥4y b
HRLAR S0 A
Fig. 4 TEM images and particle size distribution of active
species of 15% Ag/SiO, and 15% Cu/SiO,

M 4c. d AJLIFEH, 15% Ag/Si0, - Ag ¥ifh
(S 24 ok K /MYA 3.1 nm, fi] 15% Cu/SiO, | Cu
R HPRAR 2 15.2 nm, %645 A 5 XRD 3%
P (25 R —%0, 15% Cu/SiO, Y Cu MR- ki A2 AR K,
ATRERR Bt i) Cu DR S8R E 7455, Tekibe
A7 IR . BRI Kk,
2.1.5 O,-TPD 5 #7

&l 5 K 15% Ag/SiO, Fll 15% Cu/SiO, ) O,-TPD
LS

MIE 5 AT, 15% Ag/SiO, Fil 15% Cu/SiO, K il
B — AN g % A 7E <200 °C, 3% 42 T 55 W
(0 50 F S B O, a8 T o Sk VR ) 0 B R AR 220
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25 Ag/SiO, AL T F R N I 484k I . 869 *

15% Ag/SiO,
15% Cw/SiO,

100 200 300 400 500 600 700
B/ C

K5 15% Ag/SiO, 1 15% Cu/SiO, ¥ O,-TPD i £&
Fig. 5 0O,-TPD curves of 15% Ag/SiO, and 15% Cu/SiO,

15% Cu/SiO, FEAHXT A S i B (350 °C ) ab k8
1 ANRBU AR, v RE S R Y O, TE Y
0,8 O A XKPY; fEH =R (610 °C) FHRHM 1
ASTER Oy BERfHIE, M 15% Cu/Si0, BA B L1 i
#4EPT, 15% Ag/SiO, 7E>300 °CH KM FElsE, WA
HH S e N7 A B0 5 AEDRHIRIR X3, (400~500 °C) 43
I A Al 2 W R 281 2 TR SIF %  A TE E EBH, aX RE
el R T A A SRR 500 °CLL LIHJE T
A% . 4551 4a, 15% Ag/SiO, MY E: kW i i
ATRE S /NN B2 B Ag Al B, 5 15%
Cu/SiO, #H L, 15% Ag/SiO, i FEAELZINE
Wi, Si0, 45 MY Ag FIAHAR A% O JBT 2 [H]
BRI AR P n] fE e MOP 1L % fk L MOA
SN T R L A A AR A TR
22 fEiEBES R

%2 WTERUSRE M 300 °C. LHSV=1.8 mL/(g'h).
VAF=80 mL/min. KW Af[E] 16 h fI44FF, Ag/SiO,
HEAEFI R 15% Cu/SiO, 7 MOP fiEfb 51k & il MOA
S HA R 2

MW 2 AT 1, MOP f#Efb A LA B MOA %
NEEMITR, BR T BAREY MOA 4b, SRR R
Y, £ A MeOH . AC PG UL M HABEI 7 MOA
HETE BN IERY ). MFERNZM4T, 5 Ag/Sio,
EALFIA L, 15% Cu/SiO, ML PERER] B A2
MOP #54b3R (70.85% ) Fl MOA BE£E (32.46% )
YA, Blr=H MeOH Il AC Bk #ebEdiss, 209
g 44.95%F1 16.02%; Ag/Si0, Ak 71 e {4 52 31 1 45
I EALTE T, MOP H%4b% (94.38%~98.04% ) I
MOA %E#:1E (75.47%~86.97% ) % .

X e N, Ag/SiO, fEALFI HAT B £ 136 M
AR, JFH/DRRR Ag WA BB EA |,
SR s, T Cu WIFhEER AR A — e
R R, PR R, SEOE A, X}
T Ag/Sio, ALF], FEE Ag T BN, MOP
BAL RN T %, MOA &M B, e

>15%I1) Ag/SiO, fEL T I1) MOA #EHPE#E THa e o

F£2 Ag/SiO) HEALFIFT 15% Cu/SiO, M HEAL I b 45
Table 2 Results of catalytic reaction of Ag/SiO, catalysts
and 15% Cu/SiO,

MOP PEEEEY%
el AR/ %
A% MOA MeOH AC PG Hdih
5% Ag/SiO, 98.04 7547 1229 6.00 430 1.92

10% Ag/SiO, 97.67 78.11 1150 471 3.53 215

15% Ag/SiO, 95.05 85.07 6.67 4.77 254 098

20% Ag/SiO, 94.38 86.97 6.09 3.78 2.64 099

15% Cu/SiO, 70.85 3246 4495 16.02 325 332
#: MeOH NHEE; AC HINEH; PG N 1,2-15 F.

AR, BEFE TR R, Ag Y95 e
ES LN S 1 E i A AR X VA (1P U= T ORI % ix
WK T Ag WA 8, SFEOEHEDARE, 5
ik Si0, W RIE R . IFH Ag fdia ek,
PR ARG . LR E, 15% Ag/SiO, NI fER
MOP #EfL AL A K MOA S f AL 7

& 6 NTE IR E K 300 °C . VAF=80 mL/min
SV 16 h fI444F R, LHSV X 15% Ag/SiO, fi#
PR BE Y52

100 F 1100
95 | -\—\'\'—‘\.\“-‘- | 95
< 90F 190 <
85t 185 &
= i
& 80} 180 3
[
S 75t 175 &
=
70t . MOPEELE 70
65t —a— MOA#E#EE 165
60 60

12 15 18 21 24 27 30 33 36
LHSV/[mL/(g h)]
[E 6 LHSV XF 15% Ag/SiO, AL E Y5 1

Fig. 6 Effect of LHSV on catalytic performance of 15%

MWK 6 ATLLEH, 15% Ag/SiO, £ LHSV=
1.2~3.6 mL/(g-h)yu [l N AR 355 e e itk i HE, 7E
LHSV=3.6 mL/(g-h)i}, MOP #4k%15>90%, JfH
MOA #E£MERE LHSV A3 KM &, 24 LHSV>
1.8 mL/(g-h)if, MOA BEHEPEHE & % 48 T 722,
VLI GIE Y LHSV A F T4l @l s i ik 17, P,
LHSV=1.8 mL/(g-h)f& L,

[ 7 H7E LHSV=1.8 mL/(g-h) F, VAF FIJ L
TREEXT 15% Ag/SiO, fEAL I RE AU FZ M

M 7a 0 LLEH, 7E 300 °CF, F#&E VAF 1)
Hm, MOP #:4uRi%4 7+, 24 VAF>80 mL/min
J&, MOA M NI,
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100
a

wl '<:
S AR
| —= MOP
s 60 —a— MOAZE#EEE
= —o— MeOHEFEM:

M 40 —o— ACHEREM:
N —o— PGIEFEM:
ool —o— Fifth
or ~: A . ; .
60 70 80 90 100
VAF/(mL/min)

e — S
< s0L A———ﬁ——‘\‘_\‘
% 60 F —=— MOP#{L &

] — s MOAEHEHE:
1@. Pl —o— MeOHIE#EME
N 0 —o— ACHESEM:
# —o— PGIE#EME
20F —o— Hth
260 280 300 320 340
SN I EE/°C

7 VAF (a) FIBIRE (b) Xt 15% Ag/SiO, i fkiE
EXEp-A 1|
Fig. 7 Effects of VAF (a) and temperature (b) on catalytic
activity of 15% Ag/SiO,

XM, VAF i K45 T 505 A5 ny 4%
fikBsF ], NI BU N A SE 4 BB TR, (A
TR T R B AR R S N AT o MNIEL 7o FTLAE
TE VAF=80 mL/min 5514, MOP ¥4 RFEE IR E
TR R, MR E>300 °Cs, MOA ik
BEPEWI W R, BP9 AC RYSEERPE W m, ¥
W AR T 3 SO T

e B E N 300 °C, LHSV=1.8 mL/(g-h),
VAF=80 mL/min. # K&, B4 T 15% Ag/SiO,
MIRREME, SR 8 k.

100
L i o BRI S S S
90 -

TN

o0
S O
T

BEAL R R/ %
22 2 2

(=]
T

—=— MOP# {3
—a— MOAEFM:

W
o
T

[\
(=]

10 20 30 40 50 60 70 80
J R E]/R
5 8 15% Ag/SiO, Hf&E M
Fig. 8 Stability of 15% Ag/SiO,

MIE 8 AT AT 1, 15% Ag/SiO, fiEka EizfT 72 h,

ULRF MOP #5 4L RAPBAEFFIE 94.5%, MOA wFMEFa
TETE 84.7%. TEJNV 8~20 h #HJE], MOP %% {k 314
9 95.05%, MOA BEEMF-¥ R 85.07%.

& 9 R AL SR 80 h JF Y 15% Ag/SiO, ) TGA
MAZE S

100 F
90 | K

80

(]

TR B /%
3 3 3

40t
30

0 100 200 300 400 500 600 700 800
BB/ C

E 9 {2 80 h 5 15% Ag/SiO, 1Y TGA £k
Fig. 9 TGA curve of 15% Ag/SiO, after catalytic reaction
for 80 h

M 9 ATLIE 1, 7E<200 °CHF, 15% Ag/SiO,
AARRRE, X TR A W B R
7E 200~800 °CZHIA B ZIAH 13.5%, P&/
AP SRR 0.17%, X AT 15% Ag/SiO, Mk
KR 72 h 5, 1 PR A A B A

3 #it

KRR BEGI ST Ag/Sio, fILF], %452
T HAE MOP AL E AL A MOA SR (AL

(1) 15% Cu/SiO, i) Cu Y Fp-F 344045 (24
152 nm ), 15% Ag/SiO, HA F /MK Ag PyFhF-3k:
2 (3.1 nm), ZpEEEL, EEYMAE S IR,
It HEA B PTR R EE T -

(2) FERUWHREE N 300 °C. LHSV=1.8 mL/(g'h).
VAF=80 mL/min [} 4T, 15% Ag/SiO, it MOP
AMLE L MOA B, fEfEFIRERE 21T 72 h, Hrf
FEJCV 8~20 h W], MOP #44LRF-H5°4 95.05%,
MOA HEEEVEF-3 0 85.07%.

(3) Ag A5 BFF 2 A T = BE 43 O MOP 7
Ag/SiO AT B EENEK, Ag 5 Sio, #iik
()5 AH B AR FH AN R G A B B e g 0 S AR R B s e
PEERAL T A RS

SE k-
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