Effect of different climate zone’s humic and fulvic acid on aggregation ... https://link .springer.com/article/10.1007/s11783-025-1948-0

SPRINGERNATURE Link Login

= Menu (QQ search D cart

Home  Frontiers of Environmental Science & Engineering  Article

Effect of different climate zone's humic and fulvic
acid on aggregation of UV irradiated graphene
oxide

Research Article Published: 13 December 2024

Volume 19, article number 28, (2025) Cite this article

Frontiers of Environmental Science

& Engineering

Aims and scope

Submit manuscript

Jawad Ali, Xinfeng Wang, Xinjie Wang, Enxiang Shang, Zahid Hussain, Muhammad
Mohiuddin, Jian Zhao, Xinghui Xia & Yang Li M

g) 60 Accesses @1 Altmetric Explore all metrics >

Abstract

UV light absorption by aquatic systems affect the physicochemical characteristics of
graphene oxide (GO) nanoparticles which ultimately influence its aggregation behavior in
water. Regarding this research, various humic and fulvic acids (HA/FA), extracted from
China’s different climate zones, were treated with 2 h UV irradiated large (~500 nm) and
(~200 nm) GO in 200 mmol/L NaCl. UV irradiated GO particles displayed aggregation even at
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low humic acid/fulvic acid (HA/FA) concentrations ranging from 0.2 to 1.0 mgC/L, whereas

pristine GO particles did not exhibit such behavior. Reduction of functional groups,

containing Oxygen (C=0/C—0), via UV irradiation is responsible for this aggregation

phenomenon and conversion of GO to reduced graphene oxide (rGO). Consequently, rGO

exhibits lower dispersibility, facilitating its agglomeration. Moreover, both small and large-

sized GO particles exhibited less aggregation in HAs compared to FAs due to large molecular

weight and high polarity of HAs. Aggregation of GO was more obvious with Makou FA and

Magqin HA from Plateau and Mountain climate zone and Subtropical Monsoon climate zone,

respectively, owing to DOM’s lower molecular weight and aromaticity that reduced their

adsorption. The application of the Derjaguin-landau-verwey-overbeek (DLVO) theory did

not reveal any significant interaction energy barrier between the 2 h UV irradiated GO

particles even in the presence of DOM, indicating that aggregation prevailed despite the

addition of DOM. These findings highlight that UV irradiation poses a significant threat to

the GO stability in aquatic environments, particularly in the presence of DOM.
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- GO converted to rGO with less hydrophilicity after 2 h UV irradiation.
- UV irradiated GO aggregated more with different climate zone’s FA than HA.
- Physicochemical properties of HA/FA had obvious effect on UV-aged GO aggregation.

- C-C/C=C and C-0 functional groups involved in GO’s stability/aggregation.
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