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W oW, R4, N&E, ERE, BRE
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W . U316l REMAMNEM, RAEKIBRERAMNLMEEAITRE, SHETHRMMKE, REME
FR, BABRBEMNERELMETCEBURNER, H&HRELE. BEEBREN AlOs/Al KM, £
30min MARGE, BEBEHE RIS 0.5wt%; EARERFHEAR, LA ERBENK LaosSro2MnO;3, iHt
SEM. XRD. BET SEBxtf AR RE, RNLMEE /AN ARMS, LEEMAAT 1194m? /g, 7
30min MARGE, BLEEN 5.0wt%. BABRFEEREM KT, LaosSrooMnOs FEARFENLM - HHFHE
H, BMEE, BKERNEERE 400°C BRERTLRE.
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Preparation and Characterization of Wire-mesh Catalyst
Coated by Laj gSrg.MnQO;
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Abstract: A well-adhered and uniform Al;O3/Al layer with only 0.5wt% lost after 30min vibration was
formed on the 316L wire mesh surface after electrophoretic deposition and thermal treatment. The effects
of concentration of additives, the way of applied voltage, temperature of thermal treatment on the bind-
ing strength of surface layer were investigated. In addition, Lag gSrg 2MnQO3 obtained from the method
of co-deposition were wash-coated onto the AloOz/Al-wire mesh. The wire-mesh catalysts were char-
acterized by X-ray diffraction (XRD), scanning electron microscope (SEM), Brunauer-Emmett-Teller
(BET). The results show that the Lag gSrg.2MnQOj is combined strongly with wire mesh and only lost
5.0wt% after 30min vibration, and its BET surface area reaches 119.4m?/g when mixed with v-AlyOs.
Then the wire-mesh catalysts were applied for catalytic combustion of toluene, the Lag gSrg.oMnOj
coated onto wire mesh shows good activity, and the toluene can be cleared up at 400°C in high space

velocity and high concentration condition.
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RERMBUAFBEBEER, EBHF O £
VOCs L BMBERN PR AR N2, HEHN®K
B, BhHERE ESOEREEE . EEE
MKEHKY AW L ESEAY ABOs BAARTT
AR 5t & M JAL AL B B, gk 85k
TERTIESCENYABRTEREN LB KE
B VOCs RANFEZMYE. HERBLMUEREH),
BAFMEEAEESREZSRABHTEN
N AREFEERR—MEEMHSHER, TUE
ERBE M — BE T AN ARG R, 4
L AR A BSFRR S Bk TTREARR
—MBEMNREEAR, ERZERYIEREH, &
REER, HEREFERE, 2REEAMZMEK
SRR & ok B0,

A TR A BKTIREAR, H& B R RE
ML MFE AlOs/Al FE, HEIRBEHE AKX
EHTAB L E S ENLY LagsSroMnO3 IR E T4
B b HRT 2%k LA & R ELR
BRI

2 XBHH

2.1 R M Bl&

B 0.74g, ¢5um B SE M BORL A UIRY, FREL—
EERYRABR (PAA) MI=Z K (TEA) AREF
4> 80RO\ B Fo K Z B 380mL(4rHré) IR
BEW, MEBIEBREARY 0min. HAFEMHL
M (316L, 20 H) BY A 3cmxT7cm, £ 10wt% # B B8
HE%xERBMBMEYE, BHEENHEK, LUK
FHEXPHOREH LW N EBEHR, EHEE
0~220V, SERL FULBR FHRIAEMLN L. Bk
MBS Z 8 T4 24h, ESRP T 750~850°C $a45
3h, R 5 BIE 500°C 235 1445 5h.

2.2 FMEAOHE

KA EE Y #4& LagsSroMnOs. ¥
. B EYmREEREETFR 08021 B
400mL %MW (BRMHHEFHREN 01mol/L), B
NaOH/Na,CO3=2:1( B /K H) 8B & B (NaOH 3k
B 0.5mol/L) K ULIER #E4THG N, & pH EHE
HEI0EA. EwEL 2h GHE, FALKZ
Bk 3K, 80°C T4 24h, T B R L 350°C
Bl 2h, BRJG7E 700°C F R L5 2h.

2.3 EHESNAEN

BAREN 11 8 1-Al,03(209m? /g, HF 1L 55 B

kBB R B R 2 |]) #1 Lag gSro2MnO3 % 5g,

M 45mL £# T /K, # i 5mL Z —EAREE
R, FRWEMRIAY pH=6, 3RE 2h H &R EHA
DREW. BHESTFNERLFNBEBHTFIELL
SRBEWF Imin, RFEHE, KA, ZRTHE
1h, REEES KA+ 500°C 484%% 2h, EE L L
EZ K, EFI AR EEAS AREN 2%.
2.4 HafRIE

7E X 548 KX (D/max-RB) L4 #HE &
WM, CuKa e, HHEL KN 0.04°/s %
JSM-6301F Rl Z HAMBE EMBREREH,; &
ASAP2020 B2 H Zh &8 ¥ B R EHY Ll R m R
(BET). £ £ N KQ-100 B #8 7 i & 1t 25 b il 3K e {k
FIRMBAREREARERE, AR BERN R,
#& % 30min, MHERRKBE.
2.5 fE{LEMHRR

EHNARNEEDR 1 TR REEK
350mm, N2 9mm. FHA X M#RS, M SE
X £5 120mm, {8 2 <3°C. ¥ 1 22 I 4 1k 7] 45 iy i
#8mm FA:, KEE 100mm, B HEFRNEHHE
XK. RIEBS KA Agilent 6890N & ¥ < 3) I B £
HREFERSN, ARENER T VEE, B2 N
DNP, TCD Rl #5. A SERKERETFKKRE
Y LRIER 0°C BHLYRNRE, RAREN R
it (DO7-11A/ZM) 15 %5 B S Y WL &t T A 32 3 i <
WEMBE. ZEERB/R 450 °C B FRHE LK
<3%.

A1 EeRERRE B

Fig. 1 Apparatus for the catalytic combusition of
VOCs

1. Gas cylinder (air); 2. Mass flow controller; 3. Satu-
rator; 4. Ice water; 5. Mixing chamber; 6. Reactor; 7.

Thermocouple; 8. Gas chromatography
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W RO S T T R B B 2, BRI H R A T
NEAKGBEAER EBYE. BERTFET —EH
B, ERFGHERTA LB U2 mmARmA
PAA(RER) 1 TEAC ) 49BN TIRER
BRI TOREEMBERN S ek, K
B T B ot B P R A A LR I A R, R AT
B, &£ 1 N AREEMM AR EERREE
M kB Em, KRABMAYHARTEE TR
H#1E, PAA ¥ 1x1073wt%, TEA X 5x10 3mol/L,
W R BRRE, IRBRRE. MY PAA Y
5x1073wt%, TEA 4 2.5x10~2mol/L B, ¥hns A
BIAHERTERKLTHRIE, F2RERE
W, MAEEHTEERITH. XWMEELKZENS
BUR B BB P I K BUIR InS PAA f TEA 5,
XK ZBEEESKE HY, NMBR T BA X &
B, HEBRBAIREE.
3.1.2 EkMARNBEENESX R
kRS EYS, BTFENK/DA—3, E£8
kBT FHERWAR, e ENEFX R
MEIBHEFEMNEERER. AR 2FH, A 100V
B¢ 150V Jif 10min, R W HERTIRLA T2, £

%1t 800°C FAKAUFL 3h, B A 500°C 1
% oh BTG, REREEESRE. 220V
R 10min A B KM EHE, HERLERHEERS
30min, kBB % R X F owt% L L. REASH
BIMEFRABRRT, fRL, REESEA K
% 30min B 7% BN T 0.5wt%, VIR EHLRE.
DU BINE, BRI 0 EURLET Z B3 15 B B
HE K, R ER/NBORLTE B AT KBR, B
BARABTFLEN L, MERENMNK, KBRS
WMBRMARF2M b, 2R EERERERR
AHet EEEEKRPALERESTIED, N
BN B R M, N ATAERENELN
REALRBEN AR, FERERENBRAE
B, H25NBENERFNESRE, HER
B A B R GORLRE BE, 4k it O )5 48 A AL R SR FT LA
A E IR B BOR .
3.1.3 ALEBEENER

AEMumMEmiM EL—-EE8E, FEEL
ML EMEERER, FTREXHSREELNME
m, i EEERAEEREN - XEHE
R {AEEEREAESAA TR 3h. E8H K

1 FkREXREEREXTROKME

Table 1 Effect of additive’s concentration during the electrophoretic deposition of aluminum

PAA /wt% TEA /mol-L ™! State of suspension after 30min Deposition phenomena
2x1074 1.0x1073 A little sedimentation A little deposition
2%1074 5.0x1073 A little sedimentation A little deposition
2x1074 2.5%1072 Most sedimentation A little deposition
1x1073 1.0x1073 Stable A little deposition, non-uniform
1x1073 5.0x1073 Stable Good deposition
1x1073 2.5x1072 A little sedimentation A little deposition
5%1073 1.0x1073 A little sedimentation A little deposition, non-uniform
5% 1078 5.0%1073 Most sedimentation A little deposition, non-uniform
5%1073 2.5%1072 Complete sedimentation No deposition

Electrophoretic deposition at 220V for 10min

% 2 fEMES AR KRG KU
Table 2 Effect of DC voltage during the electrophoretic deposition of aluminum

Voltage/V 50 100 150 220

Deposition

Vibration 30min after thermal treatment

0 10 0 0 Not complete 15-20wt% loss

Time,/min 0 0 10 0 Not complete 25-40wt% loss
0 0 10 Complete deposition 70-80wt% loss
3 3 3 1 Complete deposition <0.5wt%

Note: PAA: 1x10~3wt%; TEA: 5x10~3mol/L



1224 T M #t 8 E# 22 %

4 660°C, LI LB 750 . 800 . 850°C =4 E|EF
RFEFTimpsss. 750°C B4 2E, EnfEna
W, BT 54MEMy—Ran, @RS ILE
2WPBE, 850°CHEZ)E, EMKER/ N, F
RUETME R 800°C B EBR ELMARK
MRS IR BE, AT IR % 1 7% B AT <0.5wt%.
3.1.4 RERMLLR kMR

B2 AR EH LM B kR E TR EDS
B, 21t 800°C MK BEPER, =R A+ 500°C
BESERBEFEACRER, OMAIMETHN
12, KBAREB R ALF ALO; WIRER. BHRELR
B Fe TRMFE, RUEHELEERET RS
MLW. B 3(a) A RZGLEHAENL AR L E
Ri, RELBHAENLMETETEHT, B
LB, EHRA LR ERABAELR ELTE
Har; B 3(b) ARG LW 2 e Wk UTELES ¥ A0 3
RHEE, #MELEE EL—BHSRERH Al,03/Al
B, & 3(c) AREMLMERE L Al,O3/Al ]
BREYEARBRERLY, KHZRNREHEHRT -2
BN, FEBBZEERMERT —HILE, £W
REEBEE, XEESHARENEIHEES
SEHMZEEEIEKX.
3.2 HILNFEANHRE

B 4(a) F & B KD R F 09 SEM B, TR

J
M Sum 5

B3 RELBHAFENARMRENEA ALOs/Al BEMHLZMBEHAHEER

] & B SR DRL TR 7E 40nm A A7, {ELIBURY (6] HE
HHE. & 4(b) & LagsSro.2MnO3 5 v-ALOs B S
BRESRETAEMLNEZTOEHERER, 7
LB, BRE M BeAb (R TF M FLE IR 3 R B), A5k
MELMBERGEHATRBEHSTEE. B 4(c) T
& th -Al,03 ¥ Lag sSro.2MnO3 43 (18 E 157, H
HAEHA B L. MHE 55 =F%FE XRD & ¥,

MEEH, LagsSro2MnO3 5 v-ALOs BRAREZ
J&, LaggSrooMnO; P M FFIEdE R A R R A
., WHI v-Al,O3 3 A Lag sSro.2MnO; 4%
M. F54K®" Lag.sSro.2MnOs LR E BN 14.8m?/g, -
Al,03 # L R TH RN 209.7m? /g, ¥4 Lag gSro.2MnO3
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Fig. 2 EDS spectrum of the Al-coated wire mesh

after calcination

0,5mm . F »

Fig. 3 SEM images of the surface of wire mesh and the Al,O3/Al-coated wire mesh

(a) Wire mesh; (b) Al203/Al-coated wire mesh; (¢) AloO3/Al-coated wire mesh with large magnification

WIORY: =

B 4 Lao.sSro.2MnO3 il Lag gSro.2MnO3

5 4-ALO; RAREE R BT LR Lol w g A

Fig. 4 SEM images of Lag Sro.2MnOg3 and Lag sSro.2MnO3 mixed with y-Al2O3
(a) Lao.8Sro.2MnO3; (b) Wire-mesh catalyst; (¢) Wire-mesh catalyst with large magnification
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M v-AlLO3 IR A B REBUAF T 119.4m?/g, Ui A
B v-AL O3 T4 438K M 22 I A AL 57| 88 A7 4R % 30min
5, IEHEHESHRRE <5wt%, 1B LagsSro2MnO3
A EATE- R NSRS L
3.3 LRGSR

DL ERA R e Y, RAEZEWS
P E 2 R 22 PR AE AL R T E] 6(a) 11 6(b) 43
BINHEEARFRKE., AFZE THEREFLE
Tiedige, AEAH, FRBRES, BERRKE
MR, HRUEETREY: RABRES BZEN
WK, FEELETR, BIEEZENRS, X
Rid 4% B o R 48 4, BEAL RS MA TR 05 M
XAHFEBERER N SR RBMTE S,
Lag gSro.2MnOs TEARFEN L M LR FF T RIFH AL
MBLIEYE, HZE®E, BIREAFEE, 7£400°C UKW
HEEBE TR PEINAFLEMARAL
KM, I REEBFERERENBARE, N5
— AW E WA A SN E W LR R R Y %
PERR, BULFKBESRERT. B7TAHERL

® La Sr, ,MnO,

087702

Intensity
—e
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5 Lao.sSro.2MnO3 # XRD A i

Fig. 5 XRD patterns of materials

(a) Lag.gSro.2MnO3++v-Al203; (b) Lag gSro.2MnO3; (c)

v-Al203
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Fig. 6 Catalytic combustion result of toluene

{(a) GHSV=100000mL-h~1-(gcat)~1,(0.25-0.75v0l%); (b)
0.5vol%,(GHSV=100000-400000mL-h~! -(gcat ) ~1)
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2
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E] « Conversion of toluene
:;:, 40 on wire mesh catalysts
20+
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A7 &BRLMAELF 120h BEHEM KGR
Fig. 7 120h test of wire mesh catalysts (C=0.5vol%,
GHSV=200000mL-h™" (gcar) ™}, T=390°C)

M LT 7E 390°C AL IR R 28, i 4E32 4T 120h,
EAFBEERKEAR, FETUEZ2R5E,
WHA Lag sSro..MnOs B T E& BN EREA RIFH
TR .

4 &

L BT KRR RS, EREH,
7E PAA % 1x1073wt%, TEA J 5x10~3mol/L, 4 ¥t
B E, 800°CESRIPRERMGT, FEM
MREUCE —BREHSH ALOs/Al &
B, 8RR S 42K 458 E K, 7 30min BAERY
T, B#EE <0.5wt%.

2. RABRBELEELZNRAEBERTARE
AFRFMHET 4B LagsSro2MnO3 i1k 7/,
Lag 8StooMnO3 BN ERT AR Y, LWREHR
K 1194m?/g, FHEABER K, ERAES
30min, i 7% & <5wt%.

3. X £ W Lag.sSro2MnOs fiiifk 8] b & % 4k
B MR K I, LagsSro2MnO; R T B IFH
AR, EEZE, BIKET 400°C X445




1226 T8 24 2%

HHRESELREE, HHERLMERNEELEZ
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