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Abstract

We investigated the hydrogenation of nitrophenol in ethanol and used Ni/diatomaceous earth as
the catalyst. The effects of reaction temperature, pressure and time on the hydrogenation reaction
were studied. The results show that the optimal conditions are: the concentration of catalyst is
between 0.9 and 1.2%; Keeping the reaction temperature in the range of 95~105°C; Maintaining
the hydrogen pressure between 1.5~1.8 MPa; and the response time should be controlled within
90 minutes.
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Figurel. PNP concentration-time curve
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Figure 2. Effect of rotational speed on initial reaction rate
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Figure 3. Hydrogenation mechanism of p-nitrophenol
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Figure 4. Effect of catalyst concentration on initial reaction rate
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Figure 5. Effect of catalyst concentration on conversion of PNP
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Figure 6. Effect of temperature on initial reaction rate

B 6. IR R RANERHFA

DOI: 10.12677/hjcet.2024.142016 142 =AW EESES VN


https://doi.org/10.12677/hjcet.2024.142016

48

eSS

120
100
80 +
60

40 L

PNP#:ALE /%

20 +

70 80 90 100 110
IR/ C

Figure 7. Effect of temperature on conversion of PNP
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Figure 8. Effect of hydrogen pressure on PNP conversion
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Figure 9. Effect of hydrogen pressure on initial reaction rate
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Figure 10. Effect of reaction time on PNP conversion

& 10. & RZATEIXT PNP #8120

H I 9 w45, EFFUG N ) 30 min Y, F54k3RIA R F] 20%, 4kS4E K N 30 min, #4L KI5 F] 80%.
XS IR A S S HAME AT 75 B Ak, B s I A it A 3 T ) ) 5B AL ST, B S R ) 2 K A 751 4
AHE, 60 min LLE PNP 3 PR, SR BH K. <5290 min PNP #4L Al ik %) 98.5%.

4. #hig

AICLL PAP R ZEE ARG NiEEEE T AT, PNP INEE L PAP, Rl H ] =4 0 fif HE F1 2
QI GER, 1R NS FE ARSI BIAE P, 12N B B A s B, G 8 T A e A 4
AR o T I AT 253 A 5 SR R I G S PR 25 i A 5 R (1 M AT 5 v SR R B T 350 rpm
I, X FERIREINLE . T LAYON SRR A S 400 rpm I, SONEHEAAAEIX S, (AL R R
SN N ) EEL R R, R TV P REARIR B S S BT R R OC R, TEAHEIRS A Y, PNP #%
A 2R o e A TR B 388 I i B SR o ) A S LR R S NS B [ B R [R B, TEUR N 85~115°C Y[
W, S SR EE PNP IR S A i, IR T 105°CI, XA F A s BT A58/ . B
AR SOSIR A 90~100°C o 1715 F A3t [ BRI AN 3, 7E — VB B R, T DA KA
WO RS, R RN R, (HR MR ST 1.6 MPa, R TR s AL R MR /N, DR e
J£ 7124 1.5~1.8 MPa. it A 78 R LR NI (] — AN EEME R, fERMAYIY, PNP KE &S FHUR M
AR (HPEE R RS, SORIHE ARG . AR RN E] 9 90 min, PNP #4628 A A 2 98.5%.

&E 3k

[1] Babaahamdi-Milani, M. and Nezamzadeh-Ejhieh, A. (2016) A Comprehensive Study on Photocatalytic Activity of
Supported Ni/Pb Sulfide and Oxide Systems onto Natural Zeolite Nanoparticles. Journal of Hazardous Materials, 318,
291-301. https://doi.org/10.1016/j.jhazmat.2016.07.012

[2] Sahiner, N., Ozay, H., Ozay, O. and Aktas, N. (2010) A Soft Hydrogel Reactor for Cobalt Nanoparticle Preparation
and Use in the Reduction of Nitrophenols. Applied Catalysis B, 101, 137-143.

DOI: 10.12677/hjcet.2024.142016 144 T RS HEHAR


https://doi.org/10.12677/hjcet.2024.142016
https://doi.org/10.1016/j.jhazmat.2016.07.012

48

eSS

(3]

(4]

(5]
(6]

[7]

(8]
[9]
[10]

[11]
[12]

[13]

[14]

[15]

[16]

[17]
[18]

[19]

[20]

https://doi.org/10.1016/j.apcatb.2010.09.022

Wang, M.-L., Jiang, T.-T., Lu, Y., Liu, H.-J. and Chen, Y. (2013) Gold Nanoparticles Immobilized in Hyperbranched
Polyethylenimine Modified Polyacrylonitrile Fiber as Highly Efficient and Recyclable Heterogeneous Catalysts for the
Reduction of 4-Nitrophenol. Journal of Materials Chemistry A, 1, 5923-5933. https://doi.org/10.1039/c3ta10293a

Zhao, H., Li, Y., Wang, D. and Zhao, L. (2018) Synthesis of N-Doped Core-Shell-Structured Porous CoSe@C Com-
posites and Their Efficient Catalytic Activity for the Reduction of 4-Nitrophenol. European Journal of Inorganic Che-
mistry, 2018, 1145-1151. https://doi.org/10.1002/ejic.201701259

Lu, Y., Mei, Y. and Ballauff, M. (2006) Thermosensitive Core-Shell Particles as Carrier Systems for Metallic Nano-
particles. The Journal of Physical Chemistry B, 110, 3930-3937. https://doi.org/10.1021/jp057149n

Li, Y., Cao, Y., Xie, J., Jia, D., Qin, H. and Liang, Z. (2015) Facile Solid-State Synthesis of Ag/Graphene Oxide Na-
nocomposites as Highly Active and Stable Catalyst for the Reduction of 4-Nitrophenol. Catalysis Communications, 58,
21-25. https://doi.org/10.1016/j.catcom.2014.08.022

Niu, Z., Zhang, S., Sun, Y., Gai, S., He, F., Dai, Y., Li, L. and Yang, P. (2014) Controllable Synthesis of Ni/SiO(2)
Hollow Spheres and Their Excellent Catalytic Performance in 4-Nitrophenol Reduction. Dalton Transactions, 43,
16911-16918. https://doi.org/10.1039/C4DT02385D

AR, WS T IR B IS AT B AL T2 C[D]: (25478 3], JE 1] K2, 2020,
FALE. St& RIS b S T 25T [D]: [l 0re 3] BT BT, 2020

Wu, Y., et al. (2014) Ni/Graphene Nanostructure and Its Electron-Enhanced Catalytic Action for Hydrogenation Reac-
tion of Nitrophenol. The Journal of Physical Chemistry C, 118, 6307-6313. https://doi.org/10.1021/jp412711b

BER, B, T, 2. 5SS minE @i snt et B (h& 4k T, 2023, 52(12): 84-86.

ML B SRR R IS A O B A R A L E[D]: [l 2E A 3] B i ok K2,
2017.

X, FETF R R B SIS T = AR N 88 AL R R L L RE D] [ 28 0], B ERK
% 20109.

Liu, K., Wang, Y., Chen, P., Zhong, W., Liu, Q., Li, M., et al. (2016) Noncrystalline Nickel Phosphide Decorated
Poly(Vinyl Alcohol-Coethylene) Nanofibrous Membrane for Catalytic Hydrogenation of P-Nitrophenol. Applied Ca-
talysis B, 196, 223-231. https://doi.org/10.1016/j.apcath.2016.05.059

De, S., Zhang, J., Luque, R. and Yan, N. (2016) Ni-Based Bimetallic Heterogeneous Catalysts for Energy and Envi-
ronmental Applications. Energy & Environmental Science, 9, 3314-3347. https://doi.org/10.1039/C6EE02002]

Wienhofer, G., Sorribes, 1., Boddien, A., Westerhaus, F., Junge, K., Junge, H., Llusar, R. and Beller, M. (2011) Gener-
al and Selective Iron Catalyzed Transfer Hydrogenation of Nitroarenes without Base. Journal of the American Chemi-
cal Society, 133, 12875-12879. https://doi.org/10.1021/ja2061038

T, FE TSRS SR ) 22 AR AL TR ) 2 S5 PR RERIE SE[D]: [l Arie 3], 2842 iRk R 2, 2022.

Tian, X., Zahid, M., Li, J., Sun, W., Niu, X. and Zhu, Y. (2020) Pd/Mo,N-TiO, as Efficient Catalysts for Promoted
Selective Hydrogenation of 4-Nitrophenol: A Green Bioreducing Preparation Method. Journal of Catalysis, 391,
190-201. https://doi.org/10.1016/j.jcat.2020.08.027

Zhang, D., Chen, L. and Ge, G. (2015) A Green Approach for Efficient P-Nitrophenol Hydrogenation Catalyzed by a
Pd-Based Nanocatalyst. Catalysis Communications, 66, 95-99. https://doi.org/10.1016/j.catcom.2015.03.021

TRk AR I ZSHIARD]: (L0830 F 5 F K, 2017,

DOI: 10.12677/hjcet.2024.142016 145 =AW EESES VN


https://doi.org/10.12677/hjcet.2024.142016
https://doi.org/10.1016/j.apcatb.2010.09.022
https://doi.org/10.1039/c3ta10293a
https://doi.org/10.1002/ejic.201701259
https://doi.org/10.1021/jp057149n
https://doi.org/10.1016/j.catcom.2014.08.022
https://doi.org/10.1039/C4DT02385D
https://doi.org/10.1021/jp412711b
https://doi.org/10.1016/j.apcatb.2016.05.059
https://doi.org/10.1039/C6EE02002J
https://doi.org/10.1021/ja2061038
https://doi.org/10.1016/j.jcat.2020.08.027
https://doi.org/10.1016/j.catcom.2015.03.021

	对硝基苯酚加氢反应影响因素研究
	摘  要
	关键词
	Study on the Influencing Factors of the Hydrogenation Reaction of p-Nitrophenol
	Abstract
	Keywords
	1. 引言
	2. 实验部分
	2.1. 实验试剂
	2.2. 实验仪器
	2.3. 试验步骤

	3. 结果讨论
	3.1. 反应途径
	3.2. 搅拌转速对PNP加氢的影响
	3.3. 催化剂浓度对PNP加氢的影响
	3.4. 反应温度对PNP加氢的影响
	3.5. 反应压力对PNP加氢的影响
	3.6. 反应时间对PNP加氢的影响

	4. 结论
	参考文献

