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Polycyclic aromatic hydrocarbons (PAHs) are attracting con-
cern because of their potential toxicity, posing serious threats
to health of humans and ecosystems (Kim et al., 2013; Zhao
et al, 2016). Generally, similar to other contaminants’
behaviors (Wu et al., 2001; Zhang et al., 2007, 2008; Lu et al.,
2009), PAHs result from natural organic matter and activities
of humans, the latter’s contribution usually outweighing the
inputs from other sources (Fernandez et al., 2000; Srogi, 2007).
So far, more than 200 PAHs have been discovered, and among
them 16 PAHs were classified as priority pollutants by the
US Environmental Protection Agency (Xia et al., 2012; Sun
et al., 2016). Most PAHs are hydrophobic and either non-
biodegradable or transformed to hydroxides that are slowly
degraded. Due to their complex sources, PAHs have become
ubiquitous in the environment (Kannan et al., 2005; Guo et al.,
2011b; Nie et al., 2014; Ohura et al., 2015). Another reason for
the persistence of PAHs is particularly due to their strong
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affinity to particulate matter. PAHs are only slowly degraded
in anoxic phases of soils or sediments (Li et al., 2015) that
are protected from solar insulation (Lorgeoux et al., 2016).
When introduced into sediments, PAHs can be absorbed to
suspended particles and transported into lakebed or seabed
sediment, from which they can be re-released into the water
or accumulated into organisms (Stout and Emsbo-Mattingly,
2008; Harris et al., 2011). Sediments serve as both a “sink” and
potential “source” of PAHs such that contamination of
sediments by PAHs is considered to be a critical problem in
aquatic environments (Li et al., 2014). Occurrences of PAHs in
aquatic sediments can be from depositions from the
atmosphere, municipal runoff or oil spills (Li et al., 2014;
Ohura et al., 2015). Monitoring of PAHs in sediment is useful
because it not only provides insight about their fates in
aquatic ecosystems, but can be used in assessments of risks to
humans or wildlife or be used in forensic analyses to
determine sources and monitor for status and trends of
concentrations (Chen et al., 2013; Rahmanpoor et al., 2014;
Floehr et al., 2015). In particular, PAHs are useful as markers of
anthropogenic activities (Ravindra et al., 2008; Kim et al., 2013;
Lee et al., 2015).

Some studies have quantitatively monitored PAHs in
sediments to examine distributions, as well as sources,
especially in some coastal waters or catchments surrounded
by economically developed areas where greater concentra-
tions of PAH were frequently detected (Karacik et al., 2009;
Sun et al., 2016). Quantification of PAHs in cores of sediments
can be used to assess historical loadings (Lorgeoux et al., 2016)
and detailed information on a temporal scale (Tao et al., 2012).
In China, cores of sediments from urban lakes, such as Tai
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Lake, Baiyangdian Lake, Dahuofang Reservoir, Dianchi Lake,
Erhai Lake and even remote western lakes have been
conducted by Guo et al. (2011a, 2011b), Lin et al. (2012), and
Guo et al. (2013). Results of these studies indicated that
reconstruction of histories of pollution with PAHs by
investigating lacustrine core samples of sediments is helpful
to understand pollution mechanisms and anthropogenic
activities.

Lake Chao (Ch: Chaohu), located in Eastern China, is the
only local source of water for millions of local residents in
Anhui province. According to previous studies of contamina-
tion in this catchment, Lake Chao was found to be seriously
polluted by eutrophication and heavy metal contamination,
indicating an intense involvement of anthropogenic activities
(zan et al., 2011; Huo et al., 2013). However, little information
was available on historical contamination in this area (Zan
et al, 2011, 2012) and little information was available on
concentrations of PAHs from anthropogenic activities. In
order to understand and assess impacts of drastically
increased anthropogenic activities on the aquatic ecosystem
of Lake Chao, initial efforts were urgently needed to assess
risks and determine current status and trends for sediments
so that efficacy of control measures could be assessed.

Addressing the lack of information on deposition of PAHs
due to human activities, a recent paper by Li et al. (2016) makes
an effort to fulfill this objective by measuring concentrations
of PAHs in sediments collected from Lake Chao. They collected
sediment cores from Lake Chao and using the dated sediment
cores (Fig. 1) reconstructed the history of contamination by
matching concentrations of PAHs, corrected for focusing factors
in each layer with dates assigned to each layer. Similar with
most of the current sediment core record (Guo et al.,, 2011b),
variation in total concentrations of PAHs, over time, was
consistent with historical economic and social development,
with three stages of loadings of PAHs, including a lag period
in early socio-economic development, a period of innovation
and development during the late 20th century, followed by
a period during which standards and technologies were

Fig. 1 - An example of sediment core samples collected from
Lake Chao, Anhui, China. Photo courtesy of Professor
Shouliang Huo, Institute of Water Environment Research,
Chinese Research Academy of Environmental Sciences
(CRAES), Beijing, China.

introduced to protect the environment. Because absolute and
relative concentrations of PAH in sediments were influenced by
sources, as well as sedimentological conditions (Li et al., 2016).
Deposition fluxes and mass inventories of PAHs as a function of
sedimentation in Lake Chao were reported (Fernandez et al.,
1999). Those authors calculated rates of deposition fluxes
during each stage of economic development and remediation
and restoration to determine how loadings of PAH to Lake
Chao varied. A study by Azoury et al. (2013) demonstrated
that depositional fluxes can be used to calculate a gradient for
changes in rates of depositional flux. However, significant
discrepancies were observed when predicted fluxes were
compared to measured fluxes. In the innovation and develop-
ment period, the rate of increase in integrated flux were almost
2-8 fold greater compared to thatin the development lag period,
which is consistent with intense anthropogenic activities that
affected generation and emissions of PAHs in the catchment of
Lake Chao at that time.

After the founding of the republic of China, the whole county
underwent significant social and economic development,
including Anhui province, where Lake Chao is situated.
Generation of PAHs is affected by urbanization and industrial-
ization. Local industrialization required additional energy,
which was generated by combustion of coal and an increased
utilization of petroleum hydrocarbons for the increased need
for transport (Hafner et al,, 2005; Wang et al., 2010). Usually,
gross domestic product (GDP) and local population are the most
effective indicators of urbanization and industrialization. To
analyze socioeconomic influences, in the study by Li et al.
(2016), PAHs were normalized to total organic carbon (TOC)
when comparing with the population and GDP data. The strong
positive correlation between normalized concentrations of PAH
and the population and GDP, especially during the period of
innovation and development demonstrated that loadings of
PAHs to sediments of Lake Chao at that time were accompanied
by the rapid growth and development of the social economy,
urbanization and industrialization.

Besides effects of growth of the social economy on
accumulation of PAHs in sediments, conditions of sedimen-
tation during the period of interest act as an important
influencing factor. It has been reported that grain size in
lake sediment can be affected by changes in the hydrological
situation (Molinaroli et al., 2009). Li’s study (Li et al., 2016) did
not ignore the implications of the record of deposition of PAHs
in either the eastern or western locations. After 1963, when
the Chao Dam was built, concentrations of PAHs in Lake Chao
accelerated rapidly. Also, concentrations of PAHs in the
western portion of the lake grow faster than that in the
eastern portion of the lake. When comparing grain size, before
and after construction of Chao Dam, it was interesting that
finer grains simultaneously increased rapidly, and were
significantly and positively correlated with total concentra-
tions of PAHs attached to particles. These findings are
consistent with conclusions of previous studies that changes
in sedimentary conditions can also affect accumulation of
PAHs in sediments of Lake Chao.

By investigating historical records of PAHs in cores of
sediment from Lake Chao and evaluating factors influencing
deposition of PAHs, scientists elucidated potential sources of
PAHs and understanding of the effects of anthropogenic



Download English Version:

https://daneshyari.com/en/article/4453620

Download Persian Version:

https://daneshyari.com/article/4453620

Daneshyari.com


https://daneshyari.com/en/article/4453620
https://daneshyari.com/article/4453620
https://daneshyari.com

