CRVE I R U
20174 3H

B ot

MATERIALS RESEARCH AND APPLICATION

5 m H Vol.11,No. 1

Mar. 2017

XEHE:1673-9981(2017)01-0039-04

AR ERERNKEEELS
KEEXME R MBI

A A E , 4Rk

JUINKRZE AL T 2B )R M

510006

B OECRHEFIBGER S T /AL I T4 SR I 0 A R A R e R L B T A R
B JEURHE LU L B A At ) 45 1 A8 4% 42 % G e Ak R RE B9S2 . 3 i XRD. TG-DTG.BET 4§ J7 ¥ %t i 4k
I B 45 4 FOPE SR HEAT SRAE. G5 R RS R E 400 Com(NaNy) = m (FeCly) =4 = 1 DL K 5z o7 i [
930 h 1A R A Y AUA R A 1 ) L T 48 SRR R ORI U RN R, A SR A BE R B Ak 2 58, 4106, 48
SRR BN 100 %0, BT i 4 ) AL 4 A0 ) LA A I RS E M IR T A A AL A iR R AL &S
1 UKL 32 w55 A RO B A ) T B i T T 0 Ak e £ ) 110 4 5 R R A R

KR AL VA A AR AU LR &
HESKS: TQ032.41

B R A AL TR Y AL U 4 )R Ak, 7E
SURE ) S e B A R 0 AR Ak PR BB L 7R R BRI
A, LU A% G5 1 i 20RS 4 Ak R0 B HLFE A b JROR
HH K A T A R TR I N T Y &R A
WA A 2R, R A R R R TR
B AR 2E AT R R AR o R TR 2 A
ro L e TR U 4 R A B RO vk R R
J7 T AT ) A A U 4 R A Ak, BARGE  A
P il B A AT LAAS 3 e b 2 T B AR L R T
T LR TH R R R S Y A A AR R TR R T
650 °C LA b, & B A% 1R AR X 87 20, A& A MR Ak A
FEE R A R R AR A R G —
TEAR LI A A IR A0 250 F 5 BB R B ] 2% 1 1k
REPE S5 1 11 4080 22 41 ) 4 B R Ak W A ).

VA TR AT R A K AR Y Al R R R SR Y
Z & B A ALY T LU R PG et AR SO A
A2 LA AL T 26 (FeCl, » 4H, O) Ky 86 W, &1k 4%
(NH, CD Fi1& &AL 4l (NaN,) M 1R & & IR, 2R i 5
P 25 9OK BALSAE AR R, B 58 T 6 BUR EE U

Y75 B #9:2016-08-25
*» BETHE M8 s AR B (1201420673,1201420847)
& A IR (1976-) 2o W R Eh XA L 1 L T 2 S 6 Ui

XHkFRIRAD : A

PiE b A B & i o 1) 458 o] g 2% 7 o JHG A A 1 BB 19 52
M , I %f Fe A5 M BEAT T KA.

1 SCIGER S

1.1 HEmE&E

S T AR 255 28 Sk A3 AT Al %

¥ FeCl, « 4H, O, NaN, 1 NH, CL XM A 15
mL AEW RSP, HIA 6 mL ZHF R K&
0.2 g VIR 4 J@ 4 98 J5 4 v T S I 48 B 5 0 ol
TE b P 7E 400 C W 12 h 5. B H B F
T, B B 7= . TG K B 7 e RO L SR
FETHESTRMAHIE SO CF T4 hFH =
BRI 2~3 L, B/K O BEVE 3~4 K. B B T 50
C B2 FRRAE R T8 4 b, BT 3545 7 4 B0 A Ak Bk
HEALF.
1.2 fEAFIAE TN

SRR 35 2 11 6 P8 % i &0 1Y & FE 70 mL Ay



40 MooR Wt

2017

EEE R O RS R R N = s A B
7. BRI RS # 10 mg HEALFR AT 10 mL 1)
0.04 g/mL PSR JE R L BE WA A 71 R 22, %
Je F He R 4~5 W DLBR 25 4 i 25 =0, RN I
9100 °C L R F1 R 1.0 MPa. ¥ 52 28 i A K I
o AR A TR BE AR E S JE LA B 38 B 48 E ) S
15 1 B P I O S5 1 42 R 5 K 5 K R N TR S 0 AR
B8 R GC-979 S AH 38 A 43 A XoF B i 45 14
PR HEAT 43 BT, G A5 0F D FID A2 4%, SD-30 €5
TR (30m X 0. 32mm) (1) 0 A, AR 473K, S AL
493 K, Rl &% 533 K, Br LA, AR — ik
XF PR AT B L
1.3 EAFIHRE

K R ar 22 W g B2 Bl A PW3040/60X 1 5t £k
A S ASOGT T o 25 1 A R A AL )R AT XRD RAE. I
WA N Co HE & 1Y Ka 58 55 o0 SR8, 9% K
0. 15406 nm, 4 & 40 kV, H i 100 mA, 5 $  Fl
(20)10°~90°, F 4l W J& % 5°/min.

K36 1 DL v = e R 4 2\ SA3100 W R
A, 7E W B L — 250 °C B 38 1 805 W B 52 BT i
25 1) SR A AR AR R0 1) H 2 T AR AL LA o AL E
W% B 80T B R R TE 250 CHEATHI L 23 Ab B TR
AR BET J7 8 B A WM S5 iR 2ok 15 5 AL
5 2 W B A T S AE X R 7 R 1R W B E  RE Y AR
PR, L AL 2 AR AR 800 Bl 26 ] BIH 125K i
SE A2 P M P8 Langumir W% fft 7 FE R 15

KR E 4 R R AL S AR A AW
TGA4000 B FAF BT AT A A0 0] i A 43 BT e AR
U7 mg #ESLE THIR D R IA &R L R OP
HLE AR AT L 10 °C/min MZE IR TR 3
300 C.

2 IWHEREITR

2.1 RUBKELFELDIFEELENSE RN

2. 1.1 G B BE R Ak TR0 A Ak R 1Y 52 e
TEJFRIEC L m (NaNy) = m(FeCL) N 4+ 1,4
BUEFE] 2 20 h B9 254 T A [6) G BT B2 e o 45 10
A A T 70 X &8 G A 5 2R S5 oy A Ak 3 M R
BEPERE S T3 1 3R 1 Al A, iR M 250 C
FEZ 400 C, P A HE A 1 7 AL A W 2 = 5 7E 400

C I &0 SR B R 1 e R e B AL R R B T
50. 46 0. Ui WA AL TR B 5 A R B e AT M) T R
P BRAE AL TR 5 B AL R AR 0 1) 385 A A e
A TR 9 5 RS JEE XoF 41 S A  SSS  45 1
SN R4 BE T A e 435 1002,

1 AHERENENGEALDESHER NS KL
Table 1 Effects of reaction temperature on chloronitrobenzenes
hydrogenation over Fe,N catalysts
RIEERTE TS A U e
F o RBLREE/C . e
AR/ % PR/ Y
1 250 18.75 100
2 300 35.42 100
3 350 49. 83 100
4 400 50. 46 100
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Table 2 Effects of raw material ratio on chloronitrobenzenes

hydrogenation over Fe,N catalysts

. m(NaN,) : EIEREE-F: LB A
S e R
1 3:1 44.53 100
2 41 54. 46 100
3 5:1 50. 46 100
4 10: 1 32.58 100
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Table 3 Effects of reaction time on chloronitrobenzenes

hydrogenation over Fe,N catalysts

BB /b %F’%ﬁﬁ%*zﬁ 0 AN
etk /% WP/ 1
1 10 45.74 100
2 20 52.58 100
3 30 58. 41 100
1 40 58. 49 100
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Fig. 1 XRD patterns of Fe, N catalysts prepared under

different reaction temperature
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Fig. 2 N, adsorption-desorption isotherm of FexN catalysts
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Fig. 3 TG-DTG curves of Fe,N catalysts
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Solvothermal synthesis of Fe N catalysts and catalytic

hydrogenation of chloronitrobenzene

ZHAO Zhaohui,ZOU Hanbo

School of Chemistry and Chemical Engineering s Guangzhou University s Guangzhou 510006, China

Abstract: A series of Fe, N catalysts were prepared by the solvent thermal method. The physicochemical

properties of the catalysts were characterized by X-ray diffraction (XRD), thermal gravimetric analysis

(TG-DTG) , pupil analysis (BET). The results shows that the chloronitrobenzene conversion was 58. 41%,

and the selectivity reached 100% when the reaction temperature was set at 400 ‘C ,NaN; : FeCl,was 4 : 1

and reaction time was 30h. These catalysts have good thermal stability. In addition to the mesoporous

structure,there are large pore structure of particles. The crystallinity and purity of Fe, N catalyst were

improved with increasing the synthesis temperature.

Key words: iron nitride;solvothermal method;o-chloronitrobenzene;catalytic hydrogenation



