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W E AU EBRA)G IR G T AN R 4 (Fe  Co Ni) S 2R A FL AT T 0 2048 44 B MCM-41,
FEFIH AL XS F IR T T oM, 45 T Fe/ Al A AT 3 LRI T T RAE ST T X LIRS A AL 571
Xof JehiE HEHE 5 KN-R 9 A0 UG, 53 IR 58 T AEAR T 28 T ik i D 4 J A 2J B f 3kt Xof KIN-R B 435K
RN, I8 T FTT AR B0 RS MR EE R A 4 SRR B R A AL ) B A v A A
RE SR R s i, DUk ( I A AsRIR el i fb b R i R BB R = T4 ( TD) AR ( 1) fh 8 ik
F AL AT PR B 4 IR T A (0 1 T S T AL b — A R TR A IS 7 pH = 2.5, AL
H,0, #INFIEH 50.0 mmol - L™ f#ALFIFI T K 4.0 g- L7 MM T, R 30 min, SIHIRIREE N 250 mg-L7' Y
KN-R JeRHA I @ 2RI AT 35 95% L b, 7 AL Z-3k 60% LA .24 Al/Si ly 0.21, Fe 358 N 23.6 mg-g ' I, 7
10 minP FPKf 250 mg- L' A9 KN-R 8@ Wi 0. 400 3 AR S, ik 5 Ae 2 30 R4 ry v Rg , (R
—CARFRE A AR TE T
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Synthesis of Fe,Co,Ni loaded MCM-41 mesoporous molecular sieves and
their catalytic oxidation performance
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Abstract; In this study, direct synthesis and post-treatment methods were developed to prepare a
series of heterogeneous catalysts using mesoporous molecular sieves MCM-41 as carrier to load
different transition metals (Fe,Co,Ni). Besides, Al was used to improve the structure of MCM-41
and a series of Al/Fe-MCM-41 catalysts were also prepared. The composition, surface morphology
and crystalline phase of the catalysts were characterized. Decolorization of an anthraquinone dye,
Reactive Brilliant Blue KN-R, by hydrogen peroxide was investigated to evaluate the catalytic activity

of these heterogeneous catalysts. The impacts of preparation methods, types and loading amounts of
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transition metals on decolorization and the stability of the catalysts were investigated. The results
showed that the catalysts obtained by direct synthesis had greater catalytic activity and less loss of
metals. The Fe( Il ) loaded catalysts had much higher catalytic activity compared to Co( Il ) and
Ni( I ) in dye decolorization. Furthermore, the catalytic activity increased markedly with the loading
amount of the transition metals. Under the conditions of 4.0 g-L™' catalyst, 50.0 mmol-L™" H,0,,
and initial pH 2.5, over 95% of 250 mg-L™' KN-R were decolorized within 30 min by Fe-MCM-41,
and the removal of TOC was greater than 60%. The modification by Al further improved the catalytic
activity, and 250 mg- L™ were completely decolorized within 10 min by Fe/Al composite loaded
catalyst when Al/Si ratio was 0.21 and the loading amount of Fe was 23.6 mg-g™'. After 3 times of
running, the catalysts maintained good dye decolorization performance, but the catalytic activity
decreased in further use.

Keywords : catalyzed decolorization, supported transition metal catalyst, Reactive Brilliant Blue

KN-R, mesoporous molecular sieves.

APGRHE K P — 28 E2G U A G R TR EE W) A 12% A HLIRHELE ™
TR R AR BRI E A LR — R B2 IAE S5 8L T AR 7 v, 8 AR
JORL B HAT R MEREAR A0 2RIl T B A 2R =SCA LY, HEASR S PO E S R
GEr= AR 10 HL 2%k A AR = 22 AR R 5 ) AL G i Ak ST A PO A A DL K 3 2 32
S5 ( Fenton ) KI5 ( Fenton-like ) Sz W S BRHEA T, KT, 1 88 R 4 SR AL BOAH 6 FH A AR R AR5, A
MEAL OB S B 277 ) B H ] 7 ) AR A AT 5 T BORER b X LA B T 7 A DR PR — s
ey, 3 BUSONEIEORFR R 3 AR AT HE L B SCRTER 52 R T, (645 0 2 BB AR B AR =, Bk PR A Loz
Y F 2R 22— A A e SR AR AR 2 T i W] A AR R, DR AE SR LTS K AL B e
A BRI AR AL ).

PRI PR REAL TR AR B e B Z R0 2T, A FLA R T B 2 i FLAR A, B A £LaE HE
F1), ELIHY L F T AR RN ZH A b B89 SR e, 4 S R A A A 50 B A T 700 28 M e 1o T R 20 B A A I
RS R B AT R U HR I A R TR [ IR LA R R R A EE AT D R A Lo
FEEHE PR AL RE D o A BRI, A Lo AP RH BBk i B B R BT R
JE IR 5 B — 8 IR AR, A AL 0 09 D A A U 220 aed s Ak B 0 B4 A PR T
PR ST JE AbB 5 v e S BB R A LA R, R R SRR T B A LA TR R
TE ) 5 2 D BRI ¢ B T YR U 5 L R0 B B BORE I AR S SRR A M T 2R I T e
JAA Z R AR A 5 23 I, T AR A R 8T A

i 2l MCM-41 7K BESE PEARXT LSS  FE K IR AR T, RERR B 75 50 6 A K fige , T JbE B A £L&S
A3 50 DA TAT R A 1A RHAE K A b R S L= AL SR BRI Si J -, e 19 MCM-41 4y
FL3 70 A AT LIRS B 2R 67 AT, 2 07 L 2 R 20 A o 28I AN 4 5 SRR AN AURT DL s
AR 2 AR e, B L SRS A K it e, T EL AT LS L AR 6 M v G | (BT — 5 B R TR A AL 1 1
RO L DA 30 T3 v A LA R PR A% 4 B fik T i A o A 7

AHFFE A A T W SERE MCM-41 A fL 23104 A, IF 0 LSS HEAT T 3RAE. R 5 AR R A
CEAIEE I PRI EE B Fe (Co Ni A5 3 Bhid 8 s B 1 SR, IF il 1 AL PER 2K Fe 52
F AT DU AORRE YRR KN-R BB DL K BEAT 5 SR IS, LAY DA A i X e e e IR
KRBT AU ) T A AL .

1 SEEGHR 43 ( Experimental section)

L1 Seemtkt
BRGEHEVE R KN-R T IRHGORME ) 1GR3 4. B A A RO 25 8 1K B
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1.2 4fifik MCM-41 &%,

4fifE MCM-41 R I Bk B4 i HITE 30 C 41T 6 3.6 ¢ 75 be it = H L6 5% (CTAB)
#10.6 g NaOH fiIlAZ 50 mL KBF/Krh i HE 2 h, P IE . B 40 mL 28% W IERERR L FR-&
BEWSM (TEOS) , 1 h J5 i W 3 FL Gt e 2 RIS 05 N R A 39 il R b 28
F 100 CTEFE ML 3 d. LR =it i, peik = b, F 70 CF TR wm, L 2 Comin™ #E R )T
FHEZE 550 CHRHF S h, 3] H A ACRE K. =R TR, T RS i & H.
1.3 oI LR 38 MCM-41 AL A i—— B4 A ik

BRA R MCM-41 R _E R KA B 2% 2T N TEOS IR W21, A — 2 & FeSO, ¥ WMAE Mk

B, R 28 07 kil 4 Co (T M Ni( D) T2k MCM-41 433 4 JE AL, 1K A Co-MCM-41 FI
Ni-MCM-41.
1.4 34 R 138 MCM-41 #EAb 5] 1A — R Ab P

TERIZUHE T, % — € B 1Y Na, CO, B R 218 %/ 2 — & W BE 09 2ok I 45 Js SR ¥ W b, 4 45
[Me]:[Na]=1:1(mol/mol) , FL PRI 1| h. il J5 A —E S 1 4ieE MCM-41 i AR, EiR T 12
BEFLAERE 6 ho I EBCE PIEY , PRI, IR T4 12 h, A5 MCM-41 4307 7 20 8 4 a8 41k 0 BE .
TS AR AL TR T T2 P i 2 .
1.5 Al Btk Fe 738052 6 MCM-41 {40501 il 4

B NaAlO, 7 T 255 7ok In AR E AL S35 W (TEAOH 20% ) , e i FEIR A T A Lk
CTAB 5 NaOH JRG WP, i HE 2 h, INA—5E & FeSO, M, HABFRAE R HT, 152 Al PRI 28 Fe &
MCM-41 {45 (Fe/Al-MCM-41) 38333815 NaAlO, B, 7] 15 2R [E] AL/Si Fb Y Fe/ Al-MCM-41 7%
Bepi b >
1.6 HEALEAL ST Tk

W 250 mg- L7 AT MRS KN-R ¥ 500 mL 3875 pH {E B &HE , K ICEBE T, A —E = b
I FERE S ERE TR A 2 min J5 , IWA—E & H,0, K (30% , W/W) ,fdi H,0, #5152 U [H. 48
P E I AR B 5 mL B3, 57 B 0 0.2 mol - L™ BRACHRBR M AW 0.1 mL, ffi 52 W 4% 11 K REZ:
5000 r+min~" B0 10 min, BV, 4300008 Yok iR R E 5 TOC. B AL FIAN S G Bk s sl %
FEAB AL T ] 28 B €0 S5 17 5 A e I E 803 B S i) R A S 0 38 00 TR A DA R E AR, S 45 R R IS4 7 5
B A AH X 25 /N T 5%.

W 134 O A 2 rp AR 28 B0 A B RUH  FHZE IR /K Ve =0 YLk KN-R A6, 238 T T R
P FIAH [ 00 oAb ot 0 S R AR 28 o EAH ) SIE 56 25 A4 T PR T 2 h B S 0. J A DL 40 3 Wk, % 4%
A7) 1% B 52 R I 1
1.7 AL RAE ik 5 08 7 i

TEALT AR 73 472K D/ max-rB A X-SHZATT 5 ( H AR 327 ) R4 746 0. A F TENSOR27 37 it
LTAMETE AN (8 A 5 ) X Ak 7R 28 T AT ML A EA T R AE. AL BUPE AT IS, MCM-41 43 F-Tifi Zeta HLA
7590 Y ( & [ I R SANER A BT ) Zeta HLA T4 AE

SR 1, 10-FERE BRSO BE TR 0 2 £ 28 A VA P BB TV B, AT 5 Ak 6 3 S BV
Co( I1) A1 Ni( II) B ¥ BEAE Y B, JCHE R I s 66 BT (bt A ) W . L UV752 RS Hh
AL T (B ERE) i KN-R(594 nm) ¥ EE. DL 5000A AUA LR 73 AT AL ( H A4S 55 ) W KA
HRER AR A HILEK (TOC) ., AR AR Yokl 75 12 i 2 B AL B2 i L.

2 5 51718 (Results and disscussion)

2.1 AT I RAR
2.1.1 AL MLIANEE 3BT (FTIR)
REBERT S MCM-41 7350 B ZLAME TGN 1& 1 Brzs . WL 1 il DU Y CH, 2 C—H Bl 45 4k 3
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A CH, JEH C—H Y5 i 48 3R o0 7= A 0 3 I 4 7F 2806 em™ 1 2924 em™ 4b3E % B &, 1398 em™ X
1482 em™" H LAY ML ISCIE SR CHL, 1F 17 PR 25 TR 35 RS Ay R o7 5 P W WSO A 5 B I 100 R T W 7
550 °C Fhibe)a , G M7 (CTAB) B AR LBk C A M5 2,960 em™ Ab ()42 16 7 MCM-41 ()
Si—O—Si SRR LT AN IS, 1080 cm™ B I 114 W WS 06g Jag 1 Ak 4 D T AR 1) B X BRI 45 412 31, 640 em ™ i
AT PR R AT U1 8 T ik AR P TRAAS () R AR BR 2, 475 em ™! R B W I U4 U1 T Si—O SRS 25 i PR 3. 5
REBERTAR L , 38 1080 em™ F1 640 om ™" B ek 42 DU T 1A% A9 46 46 i 29 W% A0 06 {0 R X 8k 3 2047 BT A A5 4%
JETE3463 em”™ BFIT 7 A A A S W SO0 PT A R R4S RN R T Si—OH I HR BRI, T 7E 1215 em™ AL
WS R B SR H Si—C B SR . LA B M 20 AME B 58 4 280 F e 8 A AL S5, T B FROAR A
MCM-41 8 28455 0 G5 R HES , (E S 4R 3 X U e e T 1Y Si0, 2548
2.1.2 XRD K&t

Kl 2 Sk MCM-41 /LA F i 7E 550 CREREri G 1 XRD 3 E 2 Hal DUF H, Zead K be s (100)
PIUEAE AT R AFAE , VLR LT MCM-41 A FL 43 F 0 A5 PR35 R AT A 2548, PRARE PR AT i B J 19 (100) 5
FEREIN, AR BLIRE A AT MCM-41 A L4370 BB 5. X MCM-41 AL F i 64755 b, 45 P T
T PAEF - — 2B R AR, T2 A R A FLBR ; o —FhVE R AR S RERR AR W Al ifE — 20 R NI o
FAFLEEH I, 75— il B R T MCM-41 (I R, 42 8 MCM-41 594G 71 A8 2 dn SR e 3 5
15, 23 P EGR A FLIE PP TR B MCM-41 (1945 7 B AR 5 B AE A2 41 MCM-41 A FL&5 T8 s 7]
B, AT RE S M FLAS A Ar , DRI, Bl et B A T i, R 1) 20 ) =5 F IX RS 3], o 1 a0, TELXEIREAIR.

C
3463 ﬂ
1482 b
2806
m . | \
A

———

Intensity
Intensity

4000 3600 3200 2800 2400 2000 1600 1200 800 400 > 4 6 3 : 10
Wavenumber/cm ™! 20/(°)
1 BERTJE MCM-41 73t B 25N 3% B2 KBTS R MCM-41 XRD &3
(a) 4l CTAB; (b) KBEmTi s> ; () Bibe)m i 5F 0 (a) JEBERT; (b) Krbe)m
Fig.1 FT-IR spectra of MCM-41 before and Fig.2 XRD spectra of MCM-41 before and
after calcination after calcination
(a) CTAB, (b)MCM-41 before calcination, (a) MCM-41before calcination; (b) MCM-41 after calcination

(c)MCM-41 sieve after calcination

2.2 ANInl ik 4 T B O AL A3 U e Ak R L R s el

76 pH=2.5 T PEHI W KN-R IR EE N 250 mg- L™ HEALFI BN 4.0 g- L™, H,0,(30% ) #m
i 50.0 mmol - L™ YR AAF T, S 30 min, B¢ 1 Bk A il #5348 Fe .Co Ni /1 fLor T i fL
Fl LA TR RE , SER A R B T3R 1.
2.2.1 FPEAE U T N MCM-41 JEAL AL S AL R BE B 2 i

Kl 3 gk MCM-41 fEALFADR KN-R B €4 5 g 2z it 2. i 81 3 Fk 1 rpo s ml i o Js 4k
PR J5 PRt A MCM-41 2317 & B g A0 00 10 = R A TG PR Bl Fe 12958 7 4800 1S 22 i i 1 o,
TOC ZBRFAE Fe 28N 18.6 mg- g™ B IK BN H RMH (298 62%) Ja BN FE3G K. J5 b 332 35 il 45 1Y)
Fe-MCM-4 L A0 T A% b 1 2k it ik i 5 kg 20 00 38 2 2.7 mg- g7 iEA0GR T
(R 1), WAR G RHI At B BRI B i DA S B iR 0t e, A R T s AR RS e Tk B 2, 4l
fik MCM-41 A L5t Fe (1) 09 23845 M BERE T3 AR 55, 75 2 Rk B2 Fe (1) 32958 W LA AR 15 30 2k £
ot
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R 1 MCM-41 il S E A H,0, @2 bif PEH i KN-R 52504521
Table 1 Results of the oxidation of Reactive Brilliant Blue KN-R with H,0, catalyzed by
MCM-41 loaded with transition metals

WEATRER, %U%Ifi 'ﬁlﬁi a2 Toc: PHES «ﬁmoﬁ% . iﬁﬂ;iﬁiﬁei
Catalyst sample Preparation Loading amounts / Decolovirtionsae  TOC removal Dissolution ~ Dissolution aillnounts/
method (mg-g™") rate /% rate/ % (mg-g™")

Fel-MCM-41 Je b3 9.8 52.1 40.3 27.8 2.72
Fe2-MCM-41 Je AbFR 18.6 78.3 62.5 14.8 2.75
Fe3-MCM-41 Jr b3 38.3 >95.0 62.2 7.0 2.68
Fed4-MCM-41 HEA 3.2 46.2 63.0 20.7 0.662
Fe5-MCM-41 HEA 6.4 47.4 61.7 18.7 1.20
Fe6-MCM-41 B 9.7 49.8 63.6 18.8 1.82
Fe7-MCM-41 A 12.9 82.0 64.3 18.2 2.35
Fe8-MCM-41 A 24.4 >99.0 68.7 21.9 5.34
Fe9-MCM-41 A 49.6 >99.0 74.2 21.1 10.5
Fel/Al-MCM-41  F{$4 AL Al/Si=0.06 23.6 >99.0 84.1 18.8 4.44
Fe2/Al-MCM-41 B4R Al/Si=0.13 23.8 >99.0 84.2 16.0 3.81
Fe3/Al-MCM-41  B{H:4 A Al/Si=0.21 23.5 >99.0 84.0 11.1 2.61
Fed/Al-MCM-41 B4 AL Al/Si=0.06 49.6 >95.0 83.0 19.5 9.67
Fe5/Al-MCM-41  F{#E4 A Al/Si=0.13 49.9 >99.0 83.1 16.6 8.28
Fe6/Al-MCM-41  B{#:4 AL Al/Si=0.21 49.7 >99.0 83.0 13.7 6.81
Nil-MCM-41 Je Ak 3 32.3 86.5 47.8 18.1 5.85
Ni2-MCM-41 B 24.8 >95.0 60.2 14.3 3.55
Ni3-MCM-41 HEA 49.5 >99.0 62.5 13.8 6.83
Col-MCM-41 Je Ak 3 26.2 >95.0 52.4 21.5 5.63
Co2-MCM-41 HEEA 12.9 73.8 43.9 16.1 2.08
C03-MCM-41 HEA 24.4 >95.0 61.1 15.8 3.86
Co4-MCM-41 A 49.6 >99.0 61.6 15.7 7.79

—@— Fel-MCM-41
—e— Fe2-MCM-41
—&— Fe3-MCM-41
—&— Fe4-MCM-41
—6— Fe5-MCM-41
—A— Fe6-MCM-41
—3¢— Fe7-MCM-41
—3k— Fe8-MCM-41
—+— Fe9-MCM-41

KN-R concentration/(mg-L")

t/min

B3 A Fe-MCM-41 AT KN-R YB3 7727 Hh 2k
Fig.3 Decolorization kenitics of KN-R by different Fe-MCM-41 molecular sieve catalysts

ELHE A A8 1 MCM-41 AL o3 T o 20 b 750 104 44 A SR04 30 2 A il 2 £ 280 i A 15 i 2 5, 24
BRI 3.2 mgr g HREEE 9.7 mg-g ! IR B A B BAMAEE N 12.9 mg-g B EILEALECR
W FHRTE,30 min 4,250 mg- L") KN-R B (R 55 82% ; 4k L3 K4k 11 80 £ >24.4 mg-¢ ' 5,15 min
P RIAT 52 Al e 24 2k B 4R < 12.9 mg - o7 B AR SEAR ORI TOC B ILTF-IEE L (298 63.0%) ;
Bifi Bk 1 2 i B AR S 3E N, TOC K BRFIF IR AR, BN 49.6 mg- ¢ ' BT iEE 74.2% e KA. 3R 1
ALHT, B A5 1 Fe-MCM-41 A4k 7] LA FH 2k A v 67 280k 9 9 10 2k 2 15 £ 30 B4 IE A 56, B
BROMBR A 2 29 0.7 mg- g ALFI T EIE R E 2 10.5 mg- g AL T 8. AR, 3G K 4o F b gk
() 2k i DB A A e Ak S A P g TR s X a2 e A 70 B s P T 5 A o AR Y.
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FLAE R RIS ] o 4 T 25 ) B AL SR mT i, 45 BRI Fe7-MCM-41 il Fe8-MCM-41 [k 1 2%
AU TEG AP Fe2-MCM-41 F1 Fe3-MCM-41 18kI2 5 k&, 1 H B B ik E ik
PERE, b KN-R B8 TOC 5 BRa81Tm. WA s R v gk s il aT DUE s« Je AR B J7 i A5 1)
FRAE AL LT R RE B 2R EARAE TT ECEE A B A A R AR R R i [ T A X
S TSR AN B Ty vk 32 B i Al AR A LA R R T R G R AL S A JE B T4 A [ e Ak, ALl RE A
FLArF il A AR e, DA TRl B MU R, ol R v b SR A 2 A i B RE R 3 LS LAY
IR TR AR XA T HR 25 e o T 38 100, A2 5 0 A B R 938, B B8ORS K. il e F v
RIETELE A 1IN S5 6 S & AR R L, BT A i T [ 2 A8 A I, B34 B 2 A L 7
JIF B BRI 5 3 Al T 0 T AR B SRR N, SR RIS R, TE R F T X e AR R S A ) — e
T BT A A A P A R b ) S L R A AR R A

PL Co FII Ni M3 Pk A0 A3 8 4 a2k MCM-41 A FL43 0 A4 Ak 700 X 306 7 6 22 A0 ot € 22 B3k, 75 51
5 Fe fiZk MCM-41 AHLASZE TS (ULIEL 4 T 1) BIEHEA AU Co FI Ni 1128 Co-MCM-41 F1 Ni-MCM-41
PEATR A AL I P TOC 2B Bl 3 1 4 £ 28 o Y 185 I i 38 hin 3= 352 5 A0 BRI 45 19 MCM-41 4L
3T E Co F1 Ni AL (Nil-MCM-41 1 Col-MCM-41) BYHEAL fE 7 I T 5 I 45 I 17 38 5 5 /N
B I Co AT Ni 11 2 AAL AL S (Ni2-MCM-41 1 Co3-MCM-41) ; fdi F i # it 9 42 Jm Co 1 Ni LA
1 381 1 i 5 L8 (Co Al Ni SIS 2351108 15.7%F1 14.1% ) %541

X T HA AR G U 4 67 Bk R B MCM-41 A FL 23 7 0 4 AL 700 a0k 47 0 1) EL A, B S 3R i 3 249
24.5 mg-g"'#YJ Fe8-MCM-41, Co3-MCM-41 F1 Ni2-MCM-41 48, Wi HH4 H 49.5 mg-g' 1Y
Fe9-MCM-41 ,Co4-MCM-41 1 Ni3-MCM-41 H4 &3, Fe TR 1 FL o> F i HAE AL S AL BCR 25 T Co
FNi, AL A 4518 d g HAt 2 25 31E 52 Anipsitakis 5 Dionysiou ™ BF5¢ T 424N GHE ST (UV 254 nm) F15 1
ST & H,0, AR R I JE 4R (Fe .Co F1 Ag) XF 2,4- 4[5 (2,4-DCP ) i %8 AL F i A1 TOC 2=
B, HE P F A Fe( ) > Fe( T)> Co( I )> Ag( 1 ).Baldrian SRR R L) 8- IR (Va) ,8-58
FERR-5-RER (VD) MBI E IS Co( D) .Cu( I1) H1 Fe( 1) ByRFL Y 35 7R 45 TR T8 1 A 70 25 ] A5 4%
I3 1,0, PRI LR 2058, T ELE P AR 20 A 2 IV a-Fe, IVb-Fe.

250
‘ —#— Nil-MCM-41
—&— Ni2-MCM-41
—&— Ni3-MCM-41
—8— Col-MCM-41
—&— Co02-MCM-41

—#&— Co3-MCM-41
—¢— Co4-MCM-41

200

w
f=}

[=3
[=}

W
=4

KN-R concentration/(mg-L™")

=4

=)
=)
o
1]
o
o
()
<)
=)

t/min

4 A[A] Co-/Ni-MCM-41 fEALFIXT KN-R 1880 )
Fig.4 Decolorization kinetics of KN-R by different Co-/Ni-MCM-41molecular sieve catalysts

2.2.2 Al MR MCM-41 A FLor T AR i AL A Ak e e

Sk YA FL A3 77 A1 ke 4 D T A Ay — e YA A 2R ik 114 B 4 v AR BB /0 | R TETIR r 0 VR B AR
LT L A7 PR 558 N, 2 T B 2R A A I AR N Brensted R, 1B 224N A 10 50 (BT LL &)
FHIKEPPIRSEE AR W R IR Lewis BR , AT B0 A FLAA KA BR AR ME . R 0, 38 2o 2 i Ak il
& XL TR T SR AL Ot SIAAE AN AT ES T, nTEUR 2 T 0 B 28 v 59 Si, T8 B 28 H iy, o
Ay i e A R O il L LA — S 0 R v R A 3 A o A MY R RE R A S T LA 4
PR B K T 25 5 FIR 1T Lewis BR A 122 flitb 4 T BR A AL A 8 AL S, 02 TR, 5T AR UMY ALY, 38
A DA A FLAA b A4 ol e S0k, 394 2 T ) R B

AT S5 E L T AY/SE BR300 0.06.,0.13 F10.21 19 Al Bt #ek MCM-41 4 £L
ST (Fe/AI-MCM-41) , 7E S0 514, B & AL/Si 9 A9 & 2 FE G380, A% Fe T3k i
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Fe/Al-MCM-4 1AL R 10T Zeta HLAZFH -3.3 TIEN-13.6 (KRB AL B -1.2) M Fe 0t
Fe/Al-MCM-4 LRI R Zeta LA 5.2 FREA-15.3 (KB4 Al I R-1.9) 7 LR AHR S5 55
T, B AR AL PERE , S g2 R LR 5 RSk 1.

LR Fe 38 I ZF T MG Al B2 S i3 (BD AL/Si FER938EIn) 1%k &R i g s AL
FAEAL TG PRI, 524 €6 250 mg- L™ KN-R AURERT S & 46 8 (19 5) ;24 Al/Si Feoh 0.21 B, £E 10 min
WA 250 mg- L7 KN-R S8 6 LBk [FE B Al 8445w hn, 2004k i e s | 9 28
BRAVESE PERE =, BT AR T s 3 % S BRI A e 35 (3R 1) .Fe/ AL-MCM-4147 L4346 77 34 e A 2l
PERSARRAEAL T TOC £ER A W AR S T Al B4 S EA IR TOC EBRFILFELEm (F 1).
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AR R N R T R I 22 (R 1), 2T 24.0 mg - o IRER 07 28 A A AL SRR A i 1R 2K
15 3.7%—21.2%. K, AR IS M FnAS e o A B th &%, S A AL A 8 Fe3/AL-MCM-41 (Al/Si b
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Fig.5 Decolorization kenitics of KN-R by different Fig.6 Reuses of Fe3-MCM-41 catalyst doped with Al
Fe/Al-MCM-41 molecular sieve catalysts (the X axis is the total time of catalytic reaction)

AT 6 FTHL, R, Fe3/ AL-MCM-41 HEAELFITTZE 10 min KERORISE S 6, 225 3 YARFR
JEi , BIMEAFIIEAE T 170 min 5, 2 HEALTRIATS T 2B AT RO FORHBE €3 S DR E, 250 mg- L7 ekt KN-R
R CL AT T 2k 959 LA L, (ELGE €5 5 17 57 BN TA] S 4K 2 120 min. 2855 4 YCORFRE AT , i 077 R RER BLH
AT AR 5 S R B, 250 mg - L7 B KN-R T 130 min J )R it (48 2 65%. 3% & A R 5 41
MCM-41 S L3 T A AR S BRAE AT, AL 53T i A B - 2 FLAR AP RO B RYTCIPIRAS,
KB AR A G RE 1 T ARG S , 303 B A 0 G451 A3 H 5™ B DRI, 8 R L 32 A A A
FAT— 32 A AR SCE B A £L 5~ 0 Ay A1 SRR AT 94 00 B 3 o A , A2 R R A1

3 78 ( Conclusion)

ARWFFEHIE T AL T IR B MCM-41, DLtk SR FE il il 4 T — R0 AS [ i 9 43 I 17 AR 3
AAAEAL TR 38 i FFE RS LR BORHT PR i KN-R OB ERR R B S ORI T 5 A BE% i HL DL
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