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Abstract: The activated carbon-supported Au catalyst was prepared by the impregnation method using acid-treated acti-

vated carbon as the support. The effects of this catalyst in the catalytic oxidative degradation of lignin model compound 2-

(2-methoxyphenoxy ) -1-phenyl ethanol were investigated. The results revealed that lignin model compound underwent

catalytic oxidation to produce guaiacol as the primary product and its conversion yield could reach up to 88% at 150 C

and 1.0 MPa using methanol as solvent,oxygen as oxidant. A possible mechanism producing guaiacol was presented.
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Fig. 1  Lignin model compound of 2-(2-methoxyphenoxy)-1-
phenyl ethanol



602

KIRF=YIBE R 5T K

Vol. 29

KB ZARBRBEAL G Y 2-(2- A FEOR A ) -
1 HE 2, R B-04 BUES: =, )8 TR
RESH PR Z Al i BB A2 —.

WAHR , S8 AT RELFARAF; RO
Pt , KT BB AL A0 2 | Se il MR, 1
MRS AC T ABRA AL, 2B ol i Z AL e, AR i #t
Je A TGN, b sl i dE ok, i .

1.1.2 %

HPLC 1 580 AR £33 « 5 8 0K A (435 LC-
20A ;7 S AP AT WLAG I % , 254 nm; [ ShiEAE ; i S AH
Vg Ve =735 : 1 mL/min; #3540 C,

SAREIE-BTIE I T (GC-MS) ; Agilent (“ZHE4E)
7890A-5975C ; {233 £ . HP-5MS T 4045 #£ (30 m x
0.25 mm x0.25 um) ; FHEREF GBI N 50 C
PLS C/min (4 38 2 7 A+l 2 300 °C, fRFF 10
min; B3 2§ 7 20 EL LB RE TR .70 eV B TR R ESR
MR 2230 C; BT A HH Ve :40 ~ 100 amu,

1.2 Fi&
1.2.1 R4 o9 6] &
1.2.1.1 &P ekcbE

FEEMEBINAE] 5 mol/L iR 1, 7K (90 °C)
IS FES ~6 h, BRI FHZE /KRR Z IR B IEI
() pH fH Ry A e, 5 el S 00 3 P i A LR
105 CHET2 M.
1.2.1.2  Auw/C AL 8145

1 0.04 g ROIGIEET 5 mLKH (W, Wpyy =
1.5:1) , 5¥BEH0.02 mol/L 4 TRTER (Au 1)
AL 1% 115 St R IR G, g
HAENIA—E TR HOE A 1 h, BA T
Jo  FETSHEIERE T, 10 TR A U 2 0 T i B o 1)
0.1 mol/L E‘Jﬁﬂﬂ’i%%ﬂ(ﬁ@iﬁi(mu Nypue = 1
8) i 10 min, fiJ5 &0, FH L BERZR IR IE E

A

vk ZERE TR T, A
1.2.2  Aw/C AL 23 AR Z AL AL &) 09 FE AL 2
e

A 0. 1250 ¢ R BT R BRI LG W)
% 0.0125 g Au/C fEFLF, DL 25 mL I EEA0s 1) L K
RN s, ARSI TR ER IR G AR
[EERJIF R S s  fEE IR
T RN R, RN SRR, B0 A3 S AR AN
o I OB 3 T A I A i R AR &
YA, DL R ff Ja = i) 7%, 3,4,5-—=H
AR PR AR . AT O AR T R
BRI PIRE AR Ja i P A T e Mo i o RBTER AR
RIE AW 0 7 Al 238 B 1 7 28 0 1 33 240 i) n =X

(1) 38(2) fis.
HALE (%) =
1HHL&M@%%%$&%&@%@%XMM®
ISy s TS
(1)
o s o HPLC oM 5|64 = 4
PR = Rk E R ey < 1007
(2)
2 RS

2.1 AwC fEFIA XRD f1 SEM FR1E

MEI2(A) ol IE H, 7E 26 =38°.44° 65°,
T84b HEL T B B Y Au IR R AR I, 43 & Au
(111) ,Au(200) , Au(220) , Au (311 ) (% FFAE A7 5
W U Au ZESE MR AR TR TiEk. MIA 2
(B) AT LUE W6 P 3950 0 A 35 4l /T Au i
R, XTI Au/C AEFRF] B Au 19 1 ZRSCR B
It

6000
5000
4000
3000
2000
1000- l A l |
0.
0 20 40 60 80 100

B2 AwC#E4FHAEI XRD(A) K SEM(B)
Fig.2 XRD(A) and SEM(B) of Au/C catalyst
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Fig. 3 Major products in the lignin degradation reaction over the Au/C catalyst

ARBURB AL 1) 2-(2-H S LR ) -1
e O AL AR 1 2 A 3 2 Y R R

My R R R TR P S R LA 22K A 1R L
W, JEURHFE AL 3R B 2% 7= sk 1 B

x1 2-(2-HEEFEE)- |- FEZENELEL

Table 1

Catalytic conversion of 2-(2-methoxyphenoxy ) -1-phenyl ethanol
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80 41 1.3 16 11 6
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Table 2 Catalytic conversion of 2-(2-methoxyphenoxy ) -1-phenyl ethanol over several temperatures

Y (2-FH I L)

. YOEOURE)  YORMR)  YORRRTE)  Yorem) TR RIETE B
Guaiacol (% ) Benzoic acid( % ) Methyl benzoate (% ) Acetylbenzene (% ) y Conversion rate( % )
acetylbenzene ( % )
120 C 27 3.4 11 8 14 68
150 C 41 1.3 16 11 6 80
180 C 43 0.2 20 18 0.7 83
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Table 3 Catalytic conversion of 2-(2-methoxyphenoxy ) -1-phenyl ethanol over several pressures
A YR L
e YOROAR)  YORWE)  YORWETE)  YORZE) A TELRAE)
Pressure( MPa) Guaiacol (% ) Benzoic acid( % ) Methyl benzoate( % ) Acetylbenzene( % ) ¥ Conversion rate( % )
acetylbenzene (% )
0.5 41 1.3 16 11 6 80
1.0 46 0.6 14 13 2 88
1.5 47 0.5 13 12 2 90
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Fig. 4 Proposed reaction mechanism for the oxidative conversion
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