Material Sciences #4¥2#, 2025, 15(7), 1538-1545 Hans X
Published Online July 2025 in Hans. https://www.hanspub.org/journal/ms
https://doi.org/10.12677/ms.2025.157164

PECVDE AR AZHNHERERE

MW F
PEAL R AL 7 SRORIRL 224 0%, Bev P22

WekEs HiA: 20254F6 H19H; A HEM: 20254F7H18H; KA HH: 20254F7H28H

R

ARIEEE DR BESNRPRAT MOSAR, AN BERETRENRRGN &M TS
B2 BRI BRI, FRRE ) AR vt B A T 3 IR B B SR TR R SE B LA A U LA B B
RIERT N BBFFEA, PECVDEORM & 855 7] UASKHLA S5 & KRR U KRR EA ™, HEEI S
B THIEARBEREE, WK, RETRESE. ZCETH AT A RSB &K R, &M
BEATESE, BT AREHI & AT REUALER, BT ARENTEEFAER, BT TARS
Fonot A SIHHI RN, FREBLIERN B XA S 6 % B0 S BT RHAT TR

XK ia
FETH, HWESHETIR, ARE

Progress and Prospect of Graphene
Preparation by PECVD Technology

Fanyu Yang

College of Chemistry and Materials Science, Northwestern University, Xi’an Shaanxi

Received: Jun. 19%, 2025; accepted: Jul. 18, 2025; published: Jul. 28, 2025

Abstract

Graphene has broad application prospects in various fields with the development of industry. Mean-
while, the special structure of a single atomic layer has a significant impact on its various properties.
Therefore, the stable preparation of large-scale, high-quality graphene films with controllable layer
numbers is the foundation for their application in various fields. Based on the research foundation of
predecessors, the PECVD technology for preparing graphene can achieve low-temperature preparation
and high-quality production of graphene. Adjusting various parameters is crucial for the prepara-
tion of graphene, such as substrates and carbon precursors. Based on the previous research on the
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preparation of graphene, combined with the corresponding research methods, etc., this paper summa-
rizes the problems and difficulties in the research of graphene preparation, points out the main research
progress of graphene, discusses the influence of different parameters on the preparation of graphene,
and on this basis, looks forward to the application prospects of graphene preparation.
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Figure 1. Four states of matter
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Figure 2. Schematic diagram of the growth mechanism of nanographene film during PECVD process [16]
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Figure 3. Curves of domain size (a) and coverage (b) of graphene on copper foil vs growth time under different plasma powers [17]
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Figure 4. Structural diagram of different forms of carbon materials: 0D fullerene, 1D nanotube, 2D graphene and 3D graphite [20]
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Figure 5. Commonly used processes and methods in the preparation of pure monolayer graphene [24]
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Figure 6. SEM images of the Cu foil surface after graphene growth for different times at different acetylene flow rates [27]
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