5541 B T o owm L T Vol.41, No.7
2024 4 7 A FINE CHEMICALS July 2024

BUASHBERAER

A-RAERTHERENEGEHAT
R EEEKHE IS S e

> 1 T 2 2 = 3 3 1,3*
1"%,3%,5{13,% g,%ﬂ%)*éﬁ
(1. WMRZE 2420 AWSEH TRES%E, LA B 2131645 2. IR Atk TR, I8 H M
213164; 3. A=W 5 AUk S B BAL R [ R A TRBESE G, V95 WM 213164)

’§

TE: S PRI A A B (GR) #HTAAHE, WPk . BT | R R TAE A,
il g T HAT SRR B2 GR(NDGR ), DR EMASI% T Pt 4K AE467] ( PUNDGR ), R FTIR . Raman.
JCE ST . TEM FDG2EHE il A I SORH AL R HEAT 73R4, JEPPA T AT PIAERE ( CAL ) 7K &S fr) e
TEPERE . Z5REI, RS S TAPREER T2, BSERL 0 &5 TR IRITIL GR i, FL NH; M8 T
RSIETE GR TP & AR5 1224 GR [ NDGR(O,-NH;) ) EA RAEMER ML, 5 GR 7k Pt fitfk
#) (PYGR) #H, 7EHCHRINZ 140 W, TAESE 200 Pa, FHLASE] 6 min A4S R H145#9 NDGR(0,-NH3)
fidh Pt 4k ([ PUNDGR(O,-NH;) ) £ CAL ZKARINE i b s AR R ag b tERE. £ 80 °C. 3 MPa,
PtNDGR(O,-NH; M #EALF . 4 h R BIARE T, CAL MFEALRIK 98%, WHEBERIEERIELN 84%, KN AR
BR(1.072£0.051) h', e T PYGR WAL 89(0.624£0.023) h™'; R TR AL AEZ 9 14 kI/mol, 129 PY/GR Jy
EAEFIAY (2929 kI/mol ) K 48.3%, PYNPGR(O,-NH,)HIFE AL PEREIS 25 T GR Rk & A MG Pt 40
KL 28 RGN L XoTJES ) 1 v PR B4 R LA B 4 T -8R ] B R o
KR RBAARG; FEFR;, Rk, of- AR SPEEINE; MR
FESES: 064336  XEAFRIAT: A XEHS: 1003-5214 (2024) 07-1581-09

Oxygen-ammonia plasma surface modified graphenefor
aqueous hydrogenation of cinnamaldehyde

WANG Yilong', WANG Ping”, ZHANG Meng’, YI Xia’>, WEI Ya'nan’, ZHU Jie'”"

(1. School of Pharmacy & School of Biological and Food Engineering, Changzhou University, Changzhou 213164,
Jiangsu, China; 2. School of Petrochemical Engineering, Changzhou University, Changzhou 213164, Jiangsu, China;
3. National-Local Joint Engineering Research Center of Biomass Refining and High-Quality Utilization, Changzhou
213164, Jiangsu, China )

Abstract: Nitrogen doped graphene (NDGR) with amphiphilic surface was prepared from plasma surface
modification of GR via optimization in gas source, discharge power, discharge time as well as working
pressure, and then used as carrier for synthesis of Pt nanocatalyst (Pt/NDGR). The catalyst obtained was
characterized by FTIR, Raman, element analyzer, TEM and optical contact angle measurement, and
evaluated for its catalytic performance in cinnamaldehyde (CAL) hydrogenation. The results showed that
nitrogen-doped GR [NDGR(O,-NH3;)] obtained by two-step plasma grafting process, which used O, as
plasma gas source activating GR surface and then grafted nitrogen-containing groups onto GR surface with
NH; as plasma gas source, exhibited the best surface properties. Compared with GR supported Pt catalyst
(Pt/GR) with nitrogen doping, NDGR(O,-NH3;) supported Pt catalyst [Pt/NDGR(O,-NH3)], prepared under
the optimal conditions of discharge power 140 W, working pressure 200 Pa and discharge time 6 min,
displayed excellent catalytic performance in CAL aqueous hydrogenation reaction. Under the reaction
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conditions of 80 °C, 3 MPa, Pt/NDGR(O,-NHj3) as catalyst for 4 h, the conversion rate of CAL reached
98%, the selectivity of cinnamol was ~84%, and the reaction rate constant was (1.072+0.051) h™', which
was much higher than that of Pt/GR as catalyst [(0.624+0.023) h™']. The activation energy of the reaction
was ~14 kJ/mol, only 48.3% of that of Pt/GR catalyst (about 29 kJ/mol). The high catalytic performance of
Pt/NPGR(O,-NHj;) was attributed to the increase in anchoring sites of Pt nanoparticles after a small amount

of nitrogen-containing groups grafted on the surface of GR, the high adsorption performance of substrate

and the synergistic effect between metal and carrier.

Key words: nitrogen-doped graphene; plasma; surface modification; a,f-unsaturated aldehydes; selective
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Fig. 2 FTIR spectra of GR materials
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Table 2 Element mass fraction of GR materials
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NDGR(0,-NH3) 1.81 96.79 0.79 0.61
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Fig. 3 Raman spectra of GR and NDGR(O,-NH3;)
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Fig. 5 Effect of catalysts prepared with different GR materials
on CAL conversion rate
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