$29 4% A3
2015 4£ 6 H

a0 T
JOURNAL OF MOLECULAR CATALYSIS( CHINA) Jun. 2015

Vol.29,No. 3

XEHS: 1001-3555(2015)03-0266-09

NIO, /frFLALER 2° TROBIE R E T R R EA R A5

I 8, FRE RARAET
(NSEE RS (L SERERI 2B, S AR KO ARLE R SEs0 2, NS, FERIEAS 010022)

FE: LAUBIIERE N A N0,/ A fLIUHR 2° A7), 305 X GHERM R Air T, FE TR B FL 25 43 , 151 8 41 T
DL S S5 F-BOXHIEAL R AT 1 RAE. LA H, 0, N AALH], ZEoR KT BT T BT X e A 4 H He R A S 1 9 i
PCPERE, IR T B B A, DG TR AR P3O0 B S A R B S I R R ). 5 SRR, B B 5 e A 8 o, 2 B Y
BEFEE AN ARSI AT I AEPCACRY SR A AE T R e £ 07 R0 3 Ay 93% Iy 56% .

T O A bR 2"t BREALY; ek
FESES: 0643.32 XHEkFRER: A

RIRM 2 —Fh KSR AL W JskE, ELAT i
R, MBIRARSEU AL FLRRIR I AR 45 1 i H
FUHRZ R, DN ES 7ottt WeRhESE . A
T YRR R TRARTE I, fEAT |, HE T4
THARE RS HIL, KRK 09 R HA R
T s A G P, 0 e T L AR 4 4 AR e A
TR S B ORG-S B i Y B R BAE T
pES | S A3 £ e TN 1 2 R N ST T
AT b, P REAG GE  K AR BE AL T3 A
BURHE 7Y . B Ay L LRI SE I E SR
U RV ERR R B B s 2R AR TE
FIC A, W B R R ATy

B 27 2 JR= T P 52 ol S0 R 22 0T T b A
1 —Fp KRR L, o W Fa . Wedka
(21.2% ~28.1% , H 57% & —FALHE, 24% J&
ALt , HAh S 2R A, A OK s B
24.6% ~35.4% , FEITRAEREY, A HARH
B, #ede A (100 8% ~ 120 1% ), Ji kA
(12.1% ~15.2% , FZEWIRES) , A9 (11.6% ~
19.7%), ££(10.3% ~15.4% ) } 3k FA 1A 4k
BlOBUER 2P Rl 2 o 1 BURR +, HoA E ARk
JE/N, R RBRSE A, Gkt e B R 1 5
Tt , W, TEMAL BRI A T 2
RS TR X 27 A AT T

Y is HEA: 2015-04-18; f&[E B HA: 2015-06-10.

5T, IFHE TR K SR AR CO %
TARAL . e SRR Y RS B P I 55 S 7 1) A
Tt BRI H4 T S0,/ 2" LAk
AL L CIRIE T T, WHUS T A RIRCR.

iR A R I ERE, ks %
AN, B AT AR A AT B R K BH ' B Bl Sy A AR
R B TR R AR, BORMZ MR AT
Hot#mot b A LA B w0tk A
BiZnOg°', Cu0'®' | Auw/TiO,"”, Ni0"™  TS-1°7,
Ti0,"""", Zn0M | Ce0,'" %5,

AR EENA T AR Z —, Tl b AE™
MYRERT AR, WU A, CNBERE , /KR, SRR, b
R, FMe, B TTIA R IR 2
MTEBEZy, 2y, Bk, Wk, GerdE, &g
Joe, BEAE, Ykl Brih & Tl A 9E H A
W, BA, PR A AT LR R AR R, S g A
B

HAT, A 90% LA 1 () 2R By 40 2 18 i 5 Y AR
AN, XM TR T AR HREFER, /=%
IS, TERESRIHERG SR IR NG, TR0 AL, ™
AR N, R 55 PR ) T 5 SR AN TR AR
SEMAAR KR, 7= A KA K A ML P A Bk

PhH, 0, A TR B 2 0 52 5 AT 0 1) — b
R RN R A, HoME— /&™)

EETE : EREERMBIT R R (973 31R) FHBTTER 5 (2014CB460609 ) ; M52 1 iA X FE R SERLBT 72T i (20130902 ) 5 N5

BiA X H AR R4 (2014M80213) .
EE®N: T, 5, Wit
* JHIRBER A, E-mail;zrgt@ imnu. edu. cn



553 4

E OB NO, /A FLBTH 27 L il g SRRSO A A REBF ST 267

K, JRFAUEL:, Jol5Yy, & —RhIREE A dy A
TN YETR BT MBS T —E R, HiH
ALV, 0, Ak TAFLbUE 2" + B4 ik
F, LL500 W AT RoGii, LAVKESER AEH, Ho—E
FLIACRAE NI, LA Hy0, SRR, K
BRFE M Y 2R 4% 1k 98. 9% FlI 57. 6%. Ohkubo
SEUO TR AR R R, L QuONT (3-4( - 1- F 0 mpk
BT AR, DURACH R, SAMT G
PR RIZER, SOBR] S5 h, 15 82RE A e
FF=R Ak 70% F1 51% . 1de 2557 %% P25 5 1%
(ARG 4520 E e b, LL500 W SRATE A I8,
M T RIS h, RAFEACRER] 96% , R ik
BPEA19.5% . Ye 25 W58 T LIARG HEM I — 8k
TERAENE PR AR AR T I Ak 2R 2 Ak i)
KW, THE T RS IR H B TR A SR 5
M, PEARSS AR 25 SR R 2R T A e R 16. 7% , FK T}
=2k 9.1% , ARG 4 I T
REFERE ., (HRE A PR I

AR — R R SO, 72850
AT DL AR X B2 AT R . B F IR SH I 4
PRERA LA S TS, FRATTLATTRUTIE 2 ) 5 2R
AACYI LA N R r e FLBLES 27 £ E % Nio,/
AFLTHR 2" SRR, IR B R PR B o 1R
RN, DL H,0, A, 76300 WoRIT (E2 K
HE R 360 nm [ 5 A00) 1R R 5T HOo G
b 3R RN AL R e, 258 RO R R], B N IR R
SRR BT A NI PERE BRI, B R IR R
TR I B A 7R A 1 — o i S ARl

1 KIEHER5

1.1 EHFIRF &

F1 6 mol « L™ (R BRVAW, $EEIREL R 1 ¢ 10
(it g+ AR mL) ¥phi42 0. 071 mm #p4 2" + 53
FRVS R &, AR B I I 1 h 54, 11—
FERK Ve 2 | 80 CHET | MBS £ .

1 g CTAB( |75 He 38 = H L Ab ) in A %)
75 mL ZIRZEOK, FEER TR E R R CTAB,
FEIA 4 ¢ 226 mol + L™ hERAL BRI 1 ik bLEs 2°
4, Z=EHEFE T h, A3 mol - L7'NaOH 375 5 pH
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Fig. 1 XRD patterns of (A) clay (B) 2% Ni/clay
(C) 4% Ni/clay (D) 6% Ni/clay (E) 8% Ni/clay
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Fig. 2 UV-Vis spectra of meso-Hangjin 2# clay and catalyst
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Fig. 3 N, adsorption-desorption curves of the samples
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Table 1 Surface area of sample

Cat. Specific surface area/(m’ - g™')
clay 309

2% Ni/ clay 102

4% Ni/ clay 90

6% Ni/ clay 96

8% Ni/ clay 115
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Fig. 4 TEM images of (a) 4% Ni/clay(before use) , (b)4% Ni/clay(after fourth use) , (¢)8% Ni/clay, and(d)meso hangjin 2* caly
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Table 2 The catalytic properties of supported nickel catalyst

Cat. Light source Con. % Sel. % Y. %
2% Ni/clay 300 W Mercury lamp 25 84 21.0
4% Ni/ clay 300 W Mercury lamp 60 93 55.8
6% Ni/clay 300 W Mercury lamp 33 92 30.4
8% Ni/clay 300 W Mercury lamp 31 88 27.3

clay 300 W Mercury lamp 14 98 13.7

black 300 W Mercury lamp 19 98 18.6

NiO 300 W Mercury lamp 3 100 3
4% Ni/ clay no 4 100 4.0
4% Ni/ clay 500 W Xenon lamp 6 82 4.9

4% Ni/kaolin 300 W Mercury lamp 42 82 34.4
8% Ni/kaolin 300 W Mercury lamp 37 84 31.1

Reaction conditions: 300 W mercury lamp was used as a light source, the reaction temperature was 25 °C , reaction time was 6 h,

the amount of catalyst was 0. 05 g, V (acetic acid) : V ( peroxide hydrogen) : V (benzene) = 70 : 30 : 1. Results of blank

reaction was performed under same else reaction condition except catalyst free; results of carrier means that the catalyst carrier

(meso Hangjin 2 clay) was used as catalyst under the other conditions was not changed.
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H,0, ¥ b, RONARFR P A K1 H,0,,
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Ry T UE B [ RG  F 20 4 A 70 P RE 152 10
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Fig. 6 Reuse of catalyst
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Table 3 Comparison of different photo-catalyst on hydroxylation of benzene to phenol

Cat. Con. % Sel. % Y. %

QuCN* 73.0 70.0 51.0
VO,/Meso-hangjin 27 clay 58.2 98.9 57.6
P25+clay 96 19.5 18.7

Fe/AC 54.5 16.7 9.1
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Hydroxylation of Benzene to Phenol by Photocatalysis on
NiO, /Meso Hangjin 2* Clay

WANG Xu, BAI Sagala, BAO Zhaorigetu
(Inner Mongolia Key Laboratory of Green Catalysis, College of Chemistry and Environmental Science,
Inner Mongolia Normal University, Hohhot 010022, Inner Mongolia, China)

Abstract; To use ( CH,COO),Ni and Hangjin 2% clay as raw material, prepared NiO _/meso Hangjin 2" clay.
NiO,/meso Hangjin 2% clay was characterized by X-ray diffraction, nitrogen adsorption-desorption, high-resolution
transmission electron microscopy, energy dispersive X-ray analysis, and UV-visible diffuse reflectance spectrosco-
py. The catalytic properties of NiO /meso Hangjin 2% clay were studied by direct hydroxylation of benzene with
H, 0, in photocatalytic reaction, and discussed the influence of nickel loading, light on the direct oxidation of ben-
zene to phenol reaction. The results show that with increasing nickel content, selectivity and yield of phenol in-
creased first and then decreased. Under the optimized reaction conditions, selectivity and yield of phenol were 93%
and 56% respectively.
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