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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 (~3500 nm) and (~200 nm) GO in 200 mmol/L
NaCl. UV irradiated GO particles displayed aggregation even at 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 Magin HA
from Plateau and Mountain climate zone and Subtropical Monsoon climate zone, respectively, owing to
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