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impact flocculation. Flocculation was only present a low salinities, where past 3 to 5 PSU, 1t had a marginal effect on floc growth.
Furthermore, flocs developed due to OM promoting binding among sediments possessing both high surface area and trace inorganic Figure 5. (a) DOC concentration (mg/L) contoured by relative absorbance at 276 nm (Abs,-,,,) Vs. kaolinite concentration (mg/L, log scale) for the kaolinite titration and incubation

: . . - . . . : . performed at a salinity of 5 PSU. The red dashed line shows the 20 mg/L level of kaolinite determined to provide excess surface charge capacity to not limit
eleme,nts’ primarily aluminum and silica, that ﬂ.o.cculate. Wlth, rlYerme COHOldal*OM (Shol/.m}/ltz, 1976). In this study, 1ab(,)rat0ry flocculation/complexation. The predicated line shows DOC concentrations based on a K; = 0.756 estimated using equation (5) from Jarmoskaite et al. (2020). (b) DOC concentration
experiments were conducted to calculate a conditional dissociation constant (Kg ) for kaolinite clay and laboratory organic matter (mg/L) contoured by Abs, vs. salinity for the salinity titration/incubation with 20 mg/L Kaolinite. The fit line for a K7} = 0.756 at 5 PSU is shown for comparison.
(LDOM) under increased 1onic strength along a simulated low salinity gradient to investigate how flocculation of organic matter and

clay particles can potentially affect the partitioning of reactive, dissolved organic waterborne agents in estuarine environments (Fig. 1).  Results of the kaolinite titration/incubation (Fig. Sa) showed a decrease in DOC concentration from 0-16 mg/L and a good fit for a Kz = 0.756 (5 PSU).
Absorbance at 276 nm decreased as DOC concentration decreased showing that DOC concentration is a good proxy for DOM concentration. Based on

Methods and A pproach the results of the kaolinite titration, a kaolinite concentration of 20 mg/L was chosen for use 1n the salinity titration to ensure excess surface charge
capacity for flocculation/complexation with DOM. Results of the salinity titration/incubation showed a significant decrease in DOC concentration (and
Abs,-¢.,) from 0-3 PSU, a result that 1s consistent with the observed behavior of humic acid with kaolinite during estuarine mixing (Sholkovitz, 1976).
The loss of DOC to flocculation/complexation with kaolinite does not follow trend predicted for the K; at 5 PSU. Dissociation constants should be
estimated at additional salinity values between 0-5 PSU to better predict flocculation/complexation od DOM with kaolinite as ionic strength increases.
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To calculate a K; for LDOM and kaolinite under increased ionic strength, a stock solution of LDOM was created using HPLC-grade
(98%) L-Tryptophan (Sigma-Aldrich) and commercially-available humic acid stock distributed by Root Naturally, LLC, Denver, CO
consisting of a minimum of 85% soluble humic acids (SHA) derived from oxidized lignite (humate). A stock solution of kaolinite
clay (Sigma Aldrich; ~ 0.1 to 10 um effective diameter) was also created. Kaolinite 1s a ubiquitous non-expandible clay comprised of
stacked aluminum and silicate layers. These stock solutions were used to perform two 24-hour laboratory incubations. First, a
kaolinite titration at a fixed LDOM concentration (3 pumol L-Tryptophan and 40 mg/L. SHA) was run in duplicate. The titrations were a.
performed at 5 PSU along a range of kaolinite concentrations from 0-512 mg/L in order to identify the concentration for excess

kaolinite surface charge capacity. The determined kaolinite concentration, 20 mg/L, was then utilized to calculate K; for a kaolinite-

LDOM complexation using equation (5) from Jarmoskaite et al. (2020). Next, a salinity titration was performed from 0-5 PSU (Fig.

2) 1n triplicate using the same LDOM concentration/composition and kaolinite (at a determined concentration of 20 mg/L that
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The laboratory DOM (LDOM) chosen for this experiment was a mixture of two optically-unique OM
end-members (Fig. 3) that should be 1dentifiable by their EEMs and interact differently with charged
clay surfaces under increasing ionic strength. A data analysis technique known as Parallel Factor
Analysis (PARAFAC) organizes EEMs 1nto trilinear arrays in order to identify and model
component (fluorophore) intensity variation within a sample population. Chemical interpretation of
results 1s dependent upon the correct number of components being fitted by the PARAFAC model
(Murphy et al., 2013). In this study, a 3-way, 3-component model was fit to EEMs of samples
collected during incubations (Fig. 4). The DrEEM toolbox (www. dreem.openfluor.org/) for
MATLAB R2025b was used to perform PARAFAC analysis on EEMs.

Both the C2 component and the C3 component in the terrestrial humic CDOM region (second highest relative intensity) show the largest variation with
increasing salinity, specifically between 1-4 PSU. These results are consistent with the laboratory results of previous experiments on salinity-induced
flocculation (Asmala et al., 2014) which showcased that both proteins and terrestrial humic substances flocculate with kaolinite at lower salinities.

Conclusions and Future Work

* The calculated K ; for kaolinite and laboratory organic matter under increased ionic strength along a simulated salinity gradient calculated in
this study can be applied to field studies of the flocculation of natural organic matter in coastal systems. PARAFAC analysis demonstrated the
involvement of both tryptophan-like proteins and terrestrial humics in flocculation with kaolinite at lower salinities.

* Laboratory and field research should continue to investigate how flocculation of organic matter and clay particles can potentially affect the
partitioning of reactive, dissolved organic waterborne agents in estuarine environments.
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