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Interactions of pyrene and / or 1-hydroxypyrene with bovine serum albumin

based on EEM-PARAFAC combined with molecular docking

Jing Zhang, Linfeng Chen, Dan Liu, Yaxian Zhu, Yong Zhang

Abstract The interactions of pyrene (Pyr) and/or 1-hydroxypyrene (1-OHPyr) with bovine serum albumin (BSA)
in binary and ternary systems were investigated using the excitation-emission matrix (EEM) - parallel factor
analysis (PARAFAC) method combined with fluorescence quenching analysis and the molecular docking method.
The results showed that the PARAFAC approach could be used to decompose the EEM spectra of Pyr, 1-OHPyr,
and BSA in the binary and ternary systems. The binding constants of Pyr and 1-OHPyr with BSA increased from
1.01x 10° and 1.62 x 10° L mol™ to 2.09 x 10° and 1.86 x 10" L mol™ in the ternary systems compared with the
binary systems, respectively. Molecular docking revealed that in both binary and ternary systems, Pyr was bound
between II A and III A regions of BSA, whereas 1-OHPyr was located in the I B region. Van der Waals forces
dominated the formation of the BSA-Pyr complexes; however, for BSA-1-OHPyr complexes, in addition to Van
der Waals forces, hydrogen bonds also played an important role in their binding as a hydrogen bond formed
between 1-OHP and the amino residue of BSA. Moreover, the coexistence of Pyr and 1-OHPyr aggravated the
conformation changes of BSA and led to a prominent decrease in the hydrophobicity of the micro-environment
around tryptophan (TRP) residues. 1-OHPyr has a more severe influence on BSA conformation than Pyr in the
ternary systems. This study will help to understand the combined effects of PAHs and their hydroxyl metabolites
on proteins at the molecular level.

Keywords Pyrene, 1-Hydroxypyrene, Bovine serum albumin, Excitation-emission matrix spectra, Parallel factor
analysis, Molecular docking

Performance, granule conductivity and microbial community analysis of
upflow anaerobic sludge blanket (UASB) reactors from mesophilic to

thermophilic operation

Heng Li, Kezeng Han, Zhipeng Li, Jinfeng Zhang, Hua Li,Yaohua Huang Qingbiao Li, Yuanpeng Wang

Abstract Effects of temperature variations from mesophilic to thermophilic on the performance of UASB reactors
with glucose and ethanol as substrate were investigated. The reactor with ethanol as substrate had better resistance
to temperature variations with over 93% COD degradation rate and 75% methane content. The conductivity of
granular sludge that degraded ethanol was also considerably higher. High-throughput sequencing indicated that
the abundance of Methanobacterium decreased, while Methanosaeta increased with increasing temperature.
Moreover, the abundance of Geobacter and Methanosaeta were higher in the reactor with ethanol as substrate than
that with glucose, whereas a higher abundance of Klebsiella was observed in the glucose reactor. More
importantly, significant correlations were observed between granular sludge conductivity and COD removal rate
(R2=0.73), between the abundance of Geobacter and COD removal rate (R2=0.895). These results indicate that the
growth of Geobacter and Methanosaeta which promote transfer electrons in the manner of DIET in anaerobic
methanogenic systems might alleviate the effect of temperature variation and facilitate reaction rate.
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Chemical analysis of particulate products of aged 1,3,5-trimethylbenzene

secondary organic aerosol in the presence of ammonia

Mingqiang Huang, Jun Xu, Shunyou Cai, Xingqiang Liu, Changjin Hu, Xuejun Gu, Weixiong Zhao, Li Fang, Weijun Zhang
Abstract Ammonia (NH;) gas-aging of secondary organic aerosol (SOA) results in the formation of
organonitrogen compound is an important class of brown carbon. The particulate products of aged
1,3,5-trimethylbenzene (135-TMB) SOA in the presence of NH; were measured by UV—Vis spectrophotometer,
attenuated total reflectance-Fourier transform infrared (ATR-FTIR), and aerosol laser time-of-flight mass
spectrometer (ALTOFMS) in present study. Experimental results indicated that NH; has significant promotion
effect on 135-TMB SOA formation. Organic ammonium salts, such as ammonium methyl glyoxylate, ammonium
3,5-dimethylbenzoate, which are formed from NHj reactions with gaseous organic acids were detected as the
principal particulate products of NHjs-aged 135-TMB SOA. 4-methyl-imidazole-2-acetaldehyde, 4-methyl-
1H-imidazole and other imidazole products via the heterogeneous reactions between NH; and dialdehydes of
135-TMB SOA were newly measured. The formation of imidazole products suggests that some ambient particles
contained organonitrogen compounds may be come from this mechanism. The results of this study may provide
valuable information for discussing SOA aging mechanisms and new route for NH; deposition.

Keywords 1,3,5-Trimethylbenzene; Secondary organic aeroso; Ammonia; Brown carbon; Aging mechanisms

The excellent dye-photosensitized degradation performance over hierarchical

BiOCI nanostructures fabricated via a facile microwave-hydrothermal process

Renyue Liu, Zhen Wu, Jian Tian, Changlin Yu, Shaoyu Li, Kai Yang, Xingqiang Liu, Minchao Liu

Abstract Via a facile microwave-hydrothermal process, a series of BiOCI crystals with different morphologies
was synthesized using hexadecyltrimethylammonium chloride (HTAC) as the chlorine source and structure
directing agent by precisely controlling the synthesizing temperatures (100-180 °C). The results show that a high
temperature is favorable for the formation of 2D disk-like BiOCI nanosheets and a low temperature benefits the
formation of 3D porous flower-ball-like BiOCl aggregations. At the same time, the thickness of the 2D nanosheet
building units in 3D hierarchical BiOCI flowers gradually decreased with a decrease of temperature. Compared to
disk-like BiOClI, the 3D hierarchical BiOCI structures have distinct advantages, e.g. a large surface area and rich
porous structure, which allows their strong adsorption for reaction substrate molecules. Moreover, the
photoelectrochemical test results further revealed that 3D hierarchical BiOCI crystals possess much smaller
electron transfer impedance and larger photocurrent response values than disk-like BiOCI units due to the
continuous and intense electron injection from excited Rhodamine B, which is favorable for the continuous
generation of superoxide radicals ('O, ). Thus, BiOCIl with a 3D hierarchical structure exhibited a superior
dye-sensitized degradation activity for single Rhodamine B and mixed dyes (Rhodamine B and methyl orange)
under visible light illumination. These results are expected to provide new insights for the rapid fabrication of 3D
hierarchical BiOX materials without using any organic solvent. Moreover, the mechanism for the effect of the
microstructure of BiOCl on the dye-photosensitized reaction process was illuminated.
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Addition of graphene sheets enhances reductive dissolution of arsenic and iron

from arsenic contaminated soil

Zheng Chen, Heng Li, Wende Ma, Dun Fu, Kezeng Han, Haitao Wang, Ning He, Qingbiao Li, Yuanpeng Wang
Abstract The deposition of slag from realgar tailing mine has caused serious land degradation to those farming
and mining coexisted areas. However, nanomaterial-mediated biogeochemical arsenic cycle from arsenic-enriched
soil was severely limited. In this study, the environmental impact of graphene oxide (GO) and reduced graphene
oxide (rGO) on the speciation and mobilization of Fe/As from the flooding of arsenic-enriched soil was
investigated. Regarding overall performance, rGO exhibited a more significant facilitation than GO on mediating
microbial reduction of Fe(IIl)/As(V). The maximal levels of soluble Fe(Il) and As(IIl) in the soil supplemented
3 and 9592 mg m> during the 50-day culture period. Nearly 1.37-fold and
1.15-fold of As(IIl) levels were released when amending with rGO-acetate and GO-acetate. Meanwhile,

with acetate alone were 53.58 g m’

approximately 1.40-fold and 1.24-fold of Fe(Il) levels were released under the same conditions. The underlying
mechanism was correlated with the interactions between graphene and microbial activities. The properties of GO
have been evolved through microbial reduction, and eventually exhibited characteristics similar to rGO.
Additionally, the application of graphene potentially altered the compositions of microbial community and
increased the abundance of some metal-reducing bacteria (e.g., Bacillus, Geobacter and Desulfitobacterium ),
thereby favoring the dissolved organic matter (DOM) bioavailability for bioreduction of Fe(I1I)/As(V). In addition,
promotion of the electron transfer process of As(V)/Fe(Ill) reduction was predominantly responsible for the
crucial role that rGO exhibited as a special redox-active mediator and electrical conductor. These findings might
provoke more consideration of the integrated ecological effects of graphene and evaluate their environmental
impact on land degradation.

Extraction of triazole fungicides in environmental waters utilizing poly

(ionic liquid)-functionalized magnetic adsorbent

Cheng Liu, Yingmin Liao, Xiaojia Huang

Abstract Ammonia (NH;) gas-aging of secondary organic aerosol (SOA) results in the formation of
organonitrogen compound is an important class of brown carbon. The particulate products of aged
1,3,5-trimethylbenzene (135-TMB) SOA in the presence of NH; were measured by UV—Vis spectrophotometer,
attenuated total reflectance-Fourier transform infrared (ATR-FTIR), and aerosol laser time-of-flight mass
spectrometer (ALTOFMS) in present study. Experimental results indicated that NH; has significant promotion
effect on 135-TMB SOA formation. Organic ammonium salts, such as ammonium methyl glyoxylate, ammonium
3,5-dimethylbenzoate, which are formed from NHj reactions with gaseous organic acids were detected as the
principal particulate products of NHjs-aged 135-TMB SOA. 4-methyl-imidazole-2-acetaldehyde, 4-methyl-
1H-imidazole and other imidazole products via the heterogeneous reactions between NH; and dialdehydes of
135-TMB SOA were newly measured. The formation of imidazole products suggests that some ambient particles
contained organonitrogen compounds may be come from this mechanism. The results of this study may provide
valuable information for discussing SOA aging mechanisms and new route for NH; deposition.

Keywords Poly (ionic liquid); Magnetic adsorbent; Magnetic solid-phase extraction; Triazole fungicides; Waters
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