Journal of Advances in Physical Chemistry #J3 (V223 )&, 2016, 5(1), 18-26 Hans XM
Published Online February 2016 in Hans. http://www.hanspub.org/journal/japc
http://dx.doi.org/10.12677/japc.2016.51003

Preparation and Characterization of Carbon
Nitride Supported Pt Catalyst and Its
Catalytic Performance on Hydrogenation of
Cinnamaldehyde

Chengcheng Wang, Liping Kong, Junjun Zhao, Weidong Zhu, Yijun Zhong, Xiangrong Ye*

Key Laboratory of the Ministry of Education for Advanced Catalysis Materials, Institute of Physical Chemistry,
Zhejiang Normal University, Jinhua Zhejiang
Email: 1539330207 @qq.com

Received: Feb. 3", 2016; accepted: Feb. 22", 2016; published: Feb. 25", 2016

Copyright © 2016 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

Abstract

Layered carbon nitride g-C3Ns was prepared through high temperature polymerization of urea,
and highly dispersive Pt nanoparticles were loaded onto g-C3N. by ethylene glycol reduction to fa-
bricate Pt/g-C3N. catalyst. The catalyst was characterized using X-ray diffraction (XRD), X-ray
photoelectron spectroscopy (XPS), scanning electron microscopy (SEM), transmission electron
microscopy (TEM), Fourier-transform infrared (FTIR) spectroscopy, surface area/porosity analy-
sis and inductively coupled plasma atomic emission spectrometer (ICP-AES), and tested in the hy-
drogenation of cinnamelaldehyde. The results indicated that the support contains a large amount
of N-containing groups which help to stabilize metal nanoparticles effectively; Pt nanoparticles
uniformly dispersed in the surface of the g-C3N4 and its size is between 2 - 3 nm; the calcination
temperature in g-C3N4 preparation had a significant effect on the performance of the catalyst for
selective hydrogenation. Pt supported on g-C3;N, being calcinated at 550°C exhibited an apprecia-
ble activity, 30% conversion of cinnamic aldehyde and 66% selectivity for cinnamic alcohol under
relatively mild condition. No obvious deterioration of the activity is observed after three times of
usage, implying a good stability of the catalyst.
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o5 B-ANVFI L P I S A6 AN T RN i AT 2 i ) 6 ) B S N 2 — (1] BN @, B-ANHLRT
B WP RERS (CAL), kB ME = YNEERL(COL)  Z M T &K &R k. EZ. REFKE
B M EE T R A, REERS ISR N SR WE 1 . WIS RIMERE, PRSI IE
&7 C=C il C=0 M, —FHILHE, mi&8aE(615 KI/mol)tl )5 & #EE(715 KI/mol)/, 5 kKA AR
Mo PEERSINGE A 2R e 4, IS L AEEE(HCAL). AAERE (COL)MIE ML AR (HCOL)E, R
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e
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MEwE S5 T ReH[2]. VE M IEE, g-CoNy B HRUE T8 7% 00 H A S A AR A, R T 52 4
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(51N AT DA DR B s G5 R AR BN e FRAIS, 385 AR A 2 AR 1 2 3G 0 9 K e 2 b I v %
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Figure 1. Reaction pathways in the hydrogenation of CAL
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AHRER, 5 BATERERYH LSRR ORI Tk, T0°CHZ T 12 h, BEMELF. R
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Figure 2. Schematic illustration of the synthetic process of g-CsN, carrier
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Figure 3. Schematic illustration of the synthetic process of Pt/g-CsN, catalysts
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3.1. ELFTIFRAE
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Figure 4. XRD patterns of the g-C3N,;-450°C, g-C3N4-500°C, g-C3N4-550°C and g-C3N4-600°C ((a)-(d)), fresh and used 4.2
wt.% Pt/g-C3N, catalysts ((e), (f))
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k5 4.2 wt.% Pt/g-C3N,-550°CHY XRD &
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Figure 5. SEM images of the g-CsN4-550°C (a), TEM images of the g-CsN4-550°C (b) and the catalyst 4.2 wt.%
Pt/g-C3N4-550°C ((c), (d)), the EDX energy spectra of catalyst 4.2 wt.% Pt/g-C3N4-550°C (e)

5. (@) (b)2 %A g-C3N,-550°CHI SEM. TEM B, (c)s (d)A 4.2 wt.% Pt/g-CsN,-550°CHY TEM [El, (e) 4.2 wt.%
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It N C-N(-C)-C il C-N(-H)-C 4. thah, 801 cm ™ ab Bl = MR IR HRFAE [ 10] [11], 3300
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Figure 6. FT-IR spectrum of g-CsN, support prepared
from different calcination temperature
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R Z[12],
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Hrp C LS A RER g-CoN, ISk m B 7. 14 8(c) A N1s 0 ik, 1F 401.2 eV A1 403 eV 4b H BLHANEE
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P )5 R BN 41.7%.
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Table 1. Effects of samples obtained under different calcination temperatures on selective
hydrogenation of cinnamaldehyde

3= 1 TRIMREE P S A Xl P AR B £ 1 I SR R2 0

P4 1BBRE(C) (% BEFEME%
CAL COoL HCAL HCOL
450 15.6 68.7 10.2 21.1
wwmgen, W B3 om0
600 28 52 21.4 26.5

RN ZAE: 0.194.2% Pt/g-C3Ns, 2mL /K, 16 mL 4, 2 mL WAEERE, S-S HE7): 1.6 MPa, ##)%: 80°C,
3% 1000 r/min, JRMEFIA]: 2 ho

Table 2. Repeated use performance of the catalyst 4.2 wt.% Pt/g-C5N,-550°C
7=z 2. 4.2 wt.% Pt/g-C5N,-550 CHE LTI IR FA M RERYE 52

HELETH RS R MR/ %
CAL COoL HCAL HCOL
1 30.0 66.6 8.5 26.0
4200BPUGCNGSSOC 24 o5 85 255
4 26.7 65.3 8.4 253

RS 0.1 g 4.2 wt.% Pt/g-CsNg, 2mL 7K, 16 mL Z.8, 2 mL KRS, Z/SUES: 1.6 MPa, J6JE:
80°C, . 1000 r/min, SSRS[E]: 2 h.

PEEEUR M JE ] H ATE AN 4

72 2 4 4.2 Wt.% Pt/g-CyN,-550 CHEALFITEIME P ERE B LG R . IR N TERE, AT LR
TR OB MR T, T0CHZ TG H T T —53WE R WEP R, [/ 3 a, ki
TEVEIE A A AR, PRI 5% A0 28 A0 PR B £ 14 23 AR R AE 3001 66% 7 47 o A3 AR 4 IRISHE VA Fr
TR, HRERE IR R A R, X A LR A AN R Al i FR A 4 O S R TR B T
BRI R NS A K

4, &Eig

1) BIREEER NES, #1587 H 2R g-CaN, #ifk, 113 Pt J5 Al #3 Pt/g-CoN, AL

2) g-CoNy & RE S N ZEH, HFT IR AR N /B Pt YRR T

3) BRAMAMBBEIR B X AR P R I A R B R, TERGR AN, AT 4.2 wt% Pt/g-
C3N4-550°C KL H FC B B AOTE M, AL RN 30%, WAEREIESEVE N 66% A4 . EEMH 3 Kk, i
WHPEE AR, BA RIFHfEE K.
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