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Abstract

The goal of this paper is to prepare a new type of supported catalyst, GF-SALEN-Mn(II), which is
synthesized by the following. The glass fibers were first hydroxylated, after which they were
reacted with 3-glycidoxypropyltrimethoxysilane (GPTS) to form a silane monolayer, which was
further reacted with synthetic salen ligand on subsequent treatment with Mn(OAc): in methanol and
gave a glass fiber-supported N,N-bis-(saliylalehydde)-ethylendiamine manganese(Il) complex [GF-
SALEN-Mn(1I)]. It was characterized by physicochemical techniques (FT-IR, HMNR). The catalyst
was used in the oxidation of styrene with H,0; as the oxidant. The important reaction conditions,
such as the reaction temperature, the ratio of oxidant/styrene, and the recycle times were ex-
amined. The experimental results show that the catalyst reveals relatively high catalytic perfor-
mance with 84% conversion for styrene. The suitable conditions are as follows: n(styrene):
n(H202) = 1:5; the reaction temperature: 70°C and the reaction time: 10 h. In addition, the catalyst
used repeatedly for 3 times can still possess high catalytic activity.

Keywords

Glass Fiber, Manganese(II), Catalytic, Styrene, Oxidation

DERER

SCES|F: FIYI, KB BRSBTS AL AR LI RSP RED]. AEHRRE, 2016, 6(5):
308-314. http://dx.doi.org/10.12677/ms.2016.65040



http://www.hanspub.org/journal/ms
http://dx.doi.org/10.12677/ms.2016.65040
http://dx.doi.org/10.12677/ms.2016.65040
http://www.hanspub.org
http://creativecommons.org/licenses/by/4.0/

I, SE

FRAUENHERAEUFNSRERAERS
WEZ 1R MERE

=, % B

e RS, dba
Email: 18810951205@163.com, ‘clywuzh@bift.edu.cn

ks H i 20164F9 H3H; FAHHM: 20164F9H20H; &AHM: 20164923 H

G2

AR CHIE T — P B A ERMIF, GF-SALEN-Mn(ll), BUBBAEARE, FERmMBEENLE, &
H3-2,3-FEARF)RE=FEERELE (GPTS)LE, ELERTMERERD TR, £3/LPRMIAE L
HHSALENG W &Y, FARRMEANKRS L&RE T, % GF-SALEN-Mn(ID#EWLF, JHRAA
S 6 (IR) B AR (HNMR) AT RAE . PLH,0 88467, BT GF-SALEN-Mn(IDEE S0 R Z B EM R
BLRIHEACHERE . $RITT RNGREE, FALHIHBSEF A EACERERIR M, HERT A RERERBELF
B ERE . SERERRY, BUAAREREEE BR ZBRRALRE84%, RERILFMF
. BEART0C, REEECI106, SMFH0MENRWEZIFH DBERE, LTI A
F3UATIA B R AL TS 1 o

Xiin
BomeT %, WRE, #H, X2m, |ARM

1. i

BUERAEALT7) 5) N JSSEAAR 2 R 20 B8 T SCRI B S A, DRI 32 210 V2 QTR 1] [2]. — DN FERFLIERE S
EREAA, FERT AT B R, TERGHT AT R, RS S EATE SR O IERE 3], TEAZ AT
B, BORAERMAUR, AR T ARG B DU ar . AU FE BT LA
BN, 5T S aith. WIREER M /N KK PR A0 R0y [l se 58 52 ) P 1 e
AR SO BB A1 A DR 9 AR R 384

Salen %Y schiff HRHL &) 7E AL L2 & — 2RI R L 59, 78 1933 S RIRHE s C4im it — ik
WRILT, Salen (L EMITTTE CLETFIE TIRA[4], 4G 2500 Fib & &t k. 78 1990 4,
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KKlE, A2, 2,4 “RIEEHEE, BERREE-4H,0, 30%H,0,, BRIHLT4E, 3-(23-FREAA)HE M
= AT (GPTS) . HA RIS A4l W RI7E S AT & TR RRK .

FTIR RAETE Nicolet NEXUS A #] Aligent 1100 BUE BLIHAR 27 #6184 EiE4T, BHEIRIE; THNMR
FRAEAE Varian 24 7 XR300 ZUF1 Bruker 2 ] 200 ZHEILIRI F3EAT, CDCLy Rl ISR A 46 & T4
JET RS RE(ICP-AES K A fh & I s iR Je , LR — IR AW, ) ICP-AES BEATIAR, 5524
b & B IR R, KB YR Agilent 7890A AL HH (i AUt S o7 AR AT W
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2.2.1. 4EMNEREEL I Scheme 1
RV AP RS A YN AR, S REMBRIPE S A4, BBE EE&EET, WA N A GE .

2.2.2. ERE &R SFRIE

FABR i 50 mol (5.4 @) 100 mL IR K, AR5 F3 A 20 mL =& HF ke, B TUKEH,
B, FE KR 50 mol (6.10 @) IS 25 mL =& ke (O 1E S MR -, Z28hn, &2 o
PER(TLC) MM, #2948 h G RN 5E4. T, 155 6.54 g # 1A D-Salen, 77FN 60%; %L1 R W
Kl 1.

it 1K1 BE, §=4.04 MR R r) @A B H g, 7E 5= 7.14 ARy mARE D b
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Scheme 1. Synthesis route of GF-SALEN-Mn(II)
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Figure 1. HNMR of the D-SALEN
[& 1. D-SALEN RU#%#4 H & &

Table 1. The analysis of HNMR of the D-SALEN
# 1. D-SALEN W% #4 H 1&E 5347

AL REE(S) Foyi H M )
4.04 q 2 1.2
7.14 s cDCI3
6.82-7.45 s 8 5-13
8.65 s 1 3
13.06 s 1 4

2.2.3. Salen-Mn(IDEL & MH & AL

WIS HERE AL : FREL 10 g AT 4EE T 5% Nay,CO; TR 1 h, LB TG ED M, kL
YEEF 1 molV/L EhiRHi0fl 1 h, FHXRE FKIERZE RN, Tk 3 g DRI 4EE FIRCH p-2,3-F%
P P2 = A Rl e — IR, i 24 h, JH WK, BN S WREYE, AT 12 h.

¥ 5 g ELEAL AT 4E B T R ARET, I 2,4 “RIEE PR, K,COsEm, 70°C, $itdk 24 ho [Migh
Fa, A, FACERERRIN 2,4 ZHERFEYE, B2 TH24h. 5 5g LiRAF4EE T =5k
t1, I D-Salen, MNFAFEEE 240, SNZR G, AE, H =K A R H D-Salen Bk, FH 28
THRAYE, AT 24 ho

[FIFE, # 1 g FiRHEA salen BCARILT4E T HEEVEMT, 34 0.14 g BERHR(0.8 mmol)ia T~ 5 mL [ H Y
W, A BEERAR (0 R OB LR b, A 60°C, #1448 h. RN LG IE, HIZ A
SNBSS ER S, T8 24 h, 193] GF-SALEN-Mn(ID)f#E4L57]

2.2.4. FHGHSBELFT GF-SALEN-Mn(ID)# X H,0, S EZHERE N
76 10 mL {9 BEFEHR KM S mL FI 2, 52.07 mg Z£ 2.54(0.5 mmol), &R E A H,0,,
100 mg fE4LF, AR, &M 10h, RMNEERE, IR M, S8R S Gk T b
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3.1. #4455 GF-SALEN-Mn(I1)FR{E

T E B S EAGRIE SOME AT S B A5 ARA, FRATT FLEAT 1A SR LD AN G A (] 2) . kb
gh4irh, 2933 cm ' F1 2868 cm ' N-CH,- [ ZEHRS)E, 1035 cm ™' ) Si-O-Si S 4R sh i th A5 19 &,
M 2,4 ZRR R HREZ R MLt , W IR Aa R 30, [FI C=N XUE 45 R 3 R IAE
1616 cm™ 1EH D-SALEN FLik O oM 24T 4k b, Bid F&B 2 G, %8R 505 1599.63 cm ' 4,
mE e, RHE BT ORI R L.

IS, FRATHEAT S8 S BT 7o, Bk G, BeeRZE, 44t Mn & &
43124 0.19 mmol/g.

3.2. GF-SALEN-Mn(1D) B4 L 14 &

DU A E SR 20 R IR MR, BATTR T T AR, AN R A A 7R 1 5 OBE s, I
PRI T S B = T WA SR A

HeH R VRN R S, M 2B LLE H, % A7) R A 1 R B R 2 1R A8 A5 i B A
K, M30CH| 70°CH, K ZIRmMEALIRIN 54%TH = 2] 84%, Ui T = A de m AL B R%, i
i, WK RAE ARG S, R AR AETTHFIRESL . 658, & 70CH
AR IR SR

FEE I BARIREE 70°C R, FRATEE 7 & HO, B SN R SR . 2K 2 )65 H0, I ELEIA 1:1,
1:5, L8 BF, X BIFIEMm . M 3(A) TR BATRT VR H, S8 AH HO0, AW IR, 2R 2451
AL N 60%I9 I E] 87%, 1X AT B2 IG I H0, (E3E 1 S 5 =W AL it 597 . BSRELHI Dy 1:5 1,
IR AR e, (HRMEIR R IR BEVE R R, X2 FUONEA A T 2 s, 28U ik
IREIR e K AT IR
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Figure 2. FT-IR: (A) Infrared spectra of glass fiber (a), silanized fiber (b), functionalized fiber with DBZ (c), functionalized
fiber with SALEN (d), fiber-supported Mn(II) complex (e). (B) Effect of the temperature on the oxidation of styrene

B 2. aIMRE: (AP ()ARBIELTH, (b)AIERLTHE, (ONIERBENTH, (4)5%FFL D-SALEN ELifRITH,
(e) GF-SALEN-Mn(1l); (B)NREXEZER R HAIFIE
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Figure 3. (A) Effect of the ratio of styrene and H,0, on the oxidation of styrene. The temperature is fixed at 70°C. (B)
Reusability of glass fiber-anchored Mn catalyst.
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