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Abstract

Chapter linvestigates the geochemical controls governing arsenic (As) mobility, precisely
the formation of ADOM complexes. Dissolved organic matter (DOM) reduces As mobility
through equilibrium binding of As to the outer and/or inner sphere of DOM, creating 2@M
complex(Buschmann et al., 2006; Ren et al., 2017; Tipping, 2&wersely DOM increases
As mobility if(1) As binding in the ADOM complex is revesible, (2) the DOM structure is
degraded, (3) there is competitive sorptiwhere DOM will preferentially bind to a mineral
surface, inhibiting As binding, and (4) the complex remains soluble in sol{Rimwling et al.,

2002; Liu and Cai, 2010; Miller et al., 2010; Redmaf02) To determine ADOM complex
formation, two separate methods were utilized (1) high performance liquid chromatography
(HPLC), size exclusion column separation (SEC), inductively coupled mass plasma spectroscopy
(ICP-MS), ultraviolet visible spetroscopy (UWVIS), and fluorescence detection (FLD) and (2)
equilibrium dialysis experiments. Additional methods, including spectroscopic methods and
functional group quantification, were employed to investigate trends between DOM characteristics
and As omplexation capacity. Lignite derived DOM was utilized to compare metal binding
capacitybetween the lignite derived DOM andmaown DOM standard, SuwannBéver Natural
Organic Matte(SRNOM).

In HPLC-SECGICP-MS analysis, a complexed As peak was olegat 17 across all DOM
types a free As peak was observed at 28 minutes across all DOM types arputdtraater.

Three independent lines of evidence was produced to confirm the detection of free and complexed
As: (1) free As elutes later than complexeiwhich is consistent with SEC theory and (2) HPLC
SEGFLD analysis and (3) HPLGEGUV analysis produced pesilat a similar retention tim2a8

minutes. In both HPLGSEGICP-MS and equilibrium dialysis results, logoKesults decreased

with increased adtion of As which is likely caused by the saturation of As and loss of DOM
complexation sitesA larger AsDOM complex, at minute 13, waaso identified with lignite
derived DOM samples. This study confirmed the use of HBEGICP-MS as a precise tool fo
determining AsDOM complexes; HPLESEGICP-MS results were comparable to previous
literature and those calculated through equilibrium dialysis. We recommend that future studies
focus on the use of HPL-SGEGICP-MS to gather more detailed information regjag the
molecular characteristics of DOM fraction responsible for complexation. HFEGICP-MS
analysis suggests that lignite derived DOM has a larger complexation capacity compared to the
DOM standard, SRNOM, implying that complexation may be underattoinin groundwater
systems in previous literature.

The second study, Chapter 2, investigated coal combustion residual (CCR) contamination
at two samples sites, Gadsden, and Gaston impoundments, along the Coosa River in Alabama.
CCR is created as a byproduct of coal combustion at electrical powerplardtosrdlin CCR
impoundments across the United Stad&ng et al., 2020)CCR contamination produces an
enrichment in heavy metals in sediments and surface water after decades of potential
contamination in shidw aquifers and flood event8guirre, 2019; Harkness et &016; Vengosh
et al., 2019; Wang et al., 2019he research objective of this stuggsto evaluate the impact of
CCR impoundments on the nearby sediment and water quality. Seven samples were collected in
proximity to Gadsden impoundment and sevenmascollected near the Gaston impoundment.
Heavy metal enrichment of surface water and sediment samples were utilized as a diagnostic tool
for CCR contamination. The linear relationship between molybdenum (Mo) and antimony (Sb)
was also employed as addital evidence. Sediment and surface water produced a similar



enrichment pattern as one produced in previous literature, however most elements studied had an
enrichment value below 10. A strong linear relationship between Mo and Sb was found in both
sedimen (R?=0.8758) and surface water sample$=R8215). The evidence is inconclusive to
suggest that CCR contamination is contributing to reduced water quality in the Coosa River.
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Preface

Water qualityis apressing issue for many communities arounditbed asreduced water
quality threatenghe health and welfare of communities that are dependerthase water
resourcesThis work encloses two chaptémgestigatingwo independentvater quality iSSUEAS
mobility and CCR contaminatioiChapter 1ArsenicDissolved Organic Matter Compleiat: A
Comparison of Equilibrium Dialysis and HPLEEGICP-MS Analysis explores the geochemical
reactions constraining As mobilityVe use a range of analytical technigqueescisely detect As
DOM complexes and the trends related to their formati@haper 2, Investigation of Coal
Combustion Residuals Contamination in Alabama: A Coosa River Exaaxalmines the Coosa
River for potential CCR contamination. Environmental samples were collected in the Coosa and

inspected for diagnostgignatures of CCR céamination.
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Chapter 1: Arsenic-Dissolved Organic Matter Complexation: A Comparison of

Equilibrium Dialysis and HPLC -SEC-ICP-MS Analysis

1.1 Introduction

Arsenic (As) contamination is a worldwidisk to groundwater resources. As can originate
from both geogenic sources like aquifer materials and soils as well as anthropogenic sources like
arsenical herbicides (Nordstrom, 2002). In Bangladesh, an estimated 39 million people are exposed
to As concefrations above the World Health Organization guideline of 10 pgdrinking water
(Progotir Pothey, 2015) Ter med the Aworl dbés greatest mas s
Bengal is only one of many regions that experience geogenic As contamination. Globally, As in
groundwater is documented in Argentinauséia, Brazil, Canada, China, Ghana, Greece,
Hungary, Iceland, India, Japan, Korea, Malaysia, Mexico, Mongolia, Nepal, Romania, Taiwan,
Vietnam, Zimbabwe, and the United Staf®slinus, 2013)In the United States, approximately 2
million people depend on private wells and 11% of public water supplies are expected to have As
concentrations above the US Environmental Protection agency limit of 10(fgdite et al.,

2017; Focazio et al., 2000Fhronic exposure to As in drinking water is linked to cancer of the
lung, bladder, and skin (National Research Council (US) Committee on Medical and Biological
Effects of Environmental Pollutants, 1977). Therefore, understanding geochemical controls on

arsenic mobility in groundwater is critical to protect human health and wellbeing.

In the environment, As mobility is controlled through multiple geochemical processes.
Geochemical controls generally include (1) reductive dissolution and desorption,-(RjvpHi
desorption, (3) ion concentration in low recharge areas, and (4) ion compgitauley and
Kinniburgh, 2002) Recently, As mobility has been tied to the concentration and chemical

characteristicsof dissolved organic matter (DOM). DOM can reduce As mobility through
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equilibrium binding of As to the outer sphere and/or inner sphere of Dspdating AsDOM
complexegBuschmann et al., 2006; Ren et al., 2017; Tipping, 2@&)verselyDOM increases

As mobility if (1) As binding in the ADOM complex is reversible, (2) the DOM structure is
degraded, (3) competitive sorpti@o that DOMpreferentially bingd to the mineral surface,
inhibiting As binding and (4) the complex remains solulfzowling et al., 2002; Liu and Cali,
2010; Miller et al., 2010; Redman, 2002he formation of ADOM complexes has been
documented by multiple studiesger and Blodau, 2009; Buschmann et al., 2006; Liu et al., 2011;

Liu and Cai, 2014, 2010; Ritter et al., 2006; Warwick et al., 2005).

The diversity in sources and molecular structure of DOM make DOM aizlON complexes
difficult to characterizeA singlewater sample can contain thousands of different DOM molecules
and identifying precise molecular structures is exceedingly diffiitbitz et al. 2003Ide et al.
2017, Kim et al. 2003, Wozniak et al. 2008)n alternative approach has beercharacterize
chemical functional groups and bulk spectroscppapertieghat relate to DOM reactivity in the
environmentFor example, DOM is often characterized by the extent of aromatizatidn
guantifyingphenolic ad carboxylic functional groups, which atieectly involved in metaDOM
complexation. Bulk spectral properties are typicaligtermined througtspecific ultraviolet
absorbance (SUVAy) and potentiometric acidase titrationgStevenson, 1994; Tipping, 2002;
Weishaar et al., 2003Changes in ptical propertieseitherby quenching or enhancing optical

signals can serve as proxies foretal DOMcomplexationGao et al., 2015; Tipping, 2002)

In groundwater systems, DOM structures are largely preserved as many of the degradation
and alteration pathways are limited due to subsurface conditions (e.g. low light and redox
potential) and lack of molecular oxygédcDonough et al., 2022)Consequently, groundwater

DOM is typically older with low oxygen/carbon (O/C) and high hydrogen/carbon (kfi)s
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(McDonough et al., 2022pifferences in molecular structures of groundwater and surfais wa
DOM present an issue for stakeholders utilizing DOM literature. The DOM reference standard,
Suwannee RiveNatural Organic Matte(SRNOM), is surface water natural organic matter
obtained from Suwannee River, Florida and isolated through reverse ssmogroundwater

DOM is rarely used in DOM modeling resear@he scant understanding gfoundwater DOM

in literature raises questions on whether past research is representative of groundwater DOM

cyclingand metaDOM complex formation in the subsurface

Past studies have relied heavily on indirect measurements@OA complexation based on
spectroscopic methods or sequential filtration. Increases of DOC nornwifiisedntial spectrum
with As addition can identify Aactive chromophores as showrinang et al., 202 Differential
spectra, the difference between an original spectra andteardaspectrahas been tilized to
investigate DOMtowered As bindingLi and Hur, 2017) Alternatively, AsDOM complexes
guantified via filtrationthatr e |l y on quanti fication of fAfreeo
assume either the differ enc ethebAeDOMeamnplexiForot al o
example, ASDOM complexation has been inferred through nylon membrane filtrations with
stages of molecular weight eatfs (Warwick et al., 2005 and Bauer and Blodau, 2009) and
through equilibrium dialysis experiments (Buschmann et al., 2006 and Rittar, €006).
Generally, these studies also assume a complete mass balance, which is sometimes, but not always,

reported.

Direct evidence of ADOM was observed in Liu et a(2011), Liu and Cai,(2014, (2010
through an analytical technique that combined high performance liquid chromatography (HPLC),
size exclusion column separation (SEC), inductively coupled mass plasma spectroscepy (ICP

MS),andUVWI S detection. This technioqguis edpd o0Ayse d
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complexes by size while simultaneously detecting DOM and As witiMi8/detector and ICP

MS, respectively. The set conditions for instrumentation of the HBEGICP-MS system are
obstacles for investigating different environmental condgtbat affect ASDOM complexation

The mobile phase required by the HPLC necessitates many experimental variables like salinity,
dissolved oxygen, and redox conditions. However, direct measurementsD@dMscomplexes
provide multiple advantages: (1) nonber relying on inferring ADOM complexation in the
experiments (2) the size exclusion column provides information regarding the molecular weight
of the colloid(s) responsible for complexation (3) the opportunity for measurinDOA8

complexes in enviranental samples which is unattainable for past analytical methodology.

Although both HPLESEGICP-MS analysis andinferential techniques (e.gdialysis
experimentshave been used to quantify -88OM complexation in past literature, a quantitative
comparisonof these methods is lacking. Therefore, the objective of this study was to quantify
complexation of As with DOM through traditional dialysis experiments and HBEGICP-MS
analysis. Furthermore, this study comparedD&M complexation from surface watderived
DOM to that of grondwaterDOM to better understanthe extent of AdDOM formation in

groundwater systems.
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1.2 Materials and Methods

1.2.1Materials

All chemicals used in this study were of analytical grade. The chemicals used in this study
included 3 M nitric acid (Wardobés Science, USA
nitrate (VWR, USA), 0.1 M sodium metarsenite (Ricca Chemical, USAgsgsaum hydroxide
(VWR, USA), and ammonium nitrate (Fischer, USA). As standards were prepared by diluting 0.1
M sodium metaarsenite to concentrations of 0.01, 0.001, and 0.00001 M sodium arsenite. All As
standards were stored in higknsity polyethyleneditles at 6 °C until use.

The DOM sources included two ligniteerived DOM, described in more detail ir.2,
and Suwannee River Natural Organic Mat@OM (SRNOM) (2R101N, International Humic
Substance Society, USA). All DOM solutions were diluted withapure water to 25 mg/LOC.

Total organic carbon content was determined with a Shimadzu\M @&nbustion analyzer.

Dialysis tubes were purchased through VWR (Spectra/Pro Biotech Cellulose Ester

membrane, 200 Da). Ultrapure waterwasusedinallengem t s ( 18 q; Mi cropor e

Scientific, USA).

1.2.2Preparation of lignite-derived DOM

Two lignite samples originated from Dolet Hills, Louisigidd) and Hot Spring€ounty;
ArkansagHS)were used in this study to simulate groundwater DOM. DOM stock solutions were
prepared through a wateoluble extraction process describedjeda et al.(2019. Briefly, 8
grams of coal and 350 mL of ultrapure water were added to a 500 mL:-lottoch flask attached
to a watetfjacket condenser. A stir baiawadded, and the solution was heated to 80°C for 72 hours.

The solution was filtered with a Qualitative 410 Whatman filter paper and 0.45 um cellulose
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acetate filter. DOM stock solutions were acidified to a pH of 2 with 1 M nitric acid and kept at 6
°C piior to complexation with AdLignite is a geogenic material and contains low concentrations
of arsenic. Background arsenic concentrations in the exirerts 3.03 pg/L for B, 2.86 pg/L

for HS, and 0.31ug/L for SRNOM.

1.2.3Absorbance Measurements

Two stock arsenite soluti@nof sodium arsenit@.001M and 0.0001 Myvereused with
DOM solutions (25mg/L C) to create A30M solutionscontainingO, 5, 10, 50, 100, 250, and
500 ppb As. Solutions were stored &05for 24 hours to allow for complexation. After 24 hours,
samples wre analyzed using an Agilent Cary 2500-M with a cell length of 1 cm scanning
from 200 to 800 nm at nmincrements. SUVAsswas calculated through the equation (EQ. 1)
from Weishaar et al., 2003he results arencluded in Figure 17 in the App@dix. Molar

absorptivity coefficients were calculatading the BeeLambert lamEQ. 2)

“YY® 6 WP T T (EQ 1)

DEABOI £1 1§06 NROUNDGQES (EQ 2)

1.2.4Functional Group Content

The functional group content, phenolic and carboxylic function groups, of each DOM type
was quantified through potentiometric atidse titrations described MW -Reasi et al.(2013.
Functional group content aniiration curves of each DOM type is shownTiable 3 ad Figure

16in the Appendix.
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1.2.5Equilibrium Dialysis Experiments

Conditional distribution coefficients @{ of AssDOM complexation were determined
through equilibrium dialysis adapted from Zhang et al. 282illustrationof equilibrium dialysis
is shown in Figure 1First, the pH of all solutions was adjusted to 7 £ 0.1 incrementally with 0.1
KOH and 0.1 HNQ@. For each DOM type, a DOM solution (25 mg/L C, 45 mL) was sealed inside
of a dialysis tube (Spectra/Pro Biotechl@ese Ester membrane, 200 Da MWCO) and immersed
in 500 mL of 0.01 M NacCl solution in a OL5high-density polyethylene bottle. The solution was
stirred for 24 hours to achieve sodisaturated DOM. Afterwards, the NaCl solution was
removed and replaced 500 mL of ultrapure water. After 24 hours, the ultrapure was removed
and replaced with fresh ultrapure water. Arsenic standards were added to the dialysis tube to
achieve concentrations of 0, 5, 10, 50, 100, 250, and 500 ppb As inside of the diag/sithaub
dialysis tubes were left submerged for 48 hours to reach equilibrium. Aliquots were removed
separately from outside of the tube and inside for the tube for dissolved organic carbon and As
concentration analysis. Dissolved organic carbon contentaasehic content analysis was

performed by University of Georgia Laboratory of Environmental Analysis.

19



- ~
o —

- -~
o

- - L ~
o ———— N o e N s N
|
\
24 | 24 { 48
hours hours hours
—> — —>
. - \_J .
| — ——— — S —
S —  ——  —
Day 1: Day 2: Day 3: Day 5:

Add DOM to Dialysis tube. 500
mL of NaCL solution was
added to remove cations and
metallitics already bound to

NaCl was removed. 500 mL of
ultra pure water was added.

Samples from inside and outside the di-
alysis tube were collected. Equilbrium

water is replaced with 500 mL ultra pure
water. Arsenic was added to the dialysis

NaCl was removed. 500 mL of
ultra pure water was added.
Samples collected inside and
outside the dialysis tube.

DOM. tube.

Inside
Solution

Inside
Solution

Outside
Solution

Outside
Solution

N S —

Figurel: lllustrationof equilibrium dialysis methodology

Conditional distribution coefficients @ were calculated usindpe equation (EQ) from
Buschmann et al., (200@)here [As}+w represents As concentratiorside the dialysis tubi@ pg
L, [As]w represents As concentrationtside the dialysis tukie pug L, [DOC] represents the
total organic carbon concentration in kgtLand [C] represents the carbon content in kg. kg
Carbon content dfgnite derivedDOM, reported in Ojeda et al., (2019ere 0.524 an.636 kg
kgtfor DH and HSespectively carbon content for SRNOM, reportby the International Humic

Substances society, wa$07 kg kg'( International Humic Substan&aciety,2022).

o — (EQ3)
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A mass balangeTable 4 in the Appendixgf the Asand TOC content was performed to
account for As and DOM in the experiments. The As mass balance was calculated uging EQ
where [Ashackgroundrepresents the As concentration naturally found in the DOM source (ug),
[As]added represents the theoretical Aencentration added to the dialysis experiment, ij&s]
represents the reported As concentration inside the dialysis tube (ug), andij&spresents the
reported As concentration outside the dialysis tube (figg. TOC mass balance was calculated
using EQ5 where [TOClackgroundrepresents the TOC concentration of the UPW (mg), [T66d]
represents the TOC concentration to dialysis tube (mg), [R§6Epresents the reported TOC
concentration inside the dialysis tube, and [T&&derepreserd the reported TOC concentration

outside the dialysis tube (mg).

0 i 0 i 0 i 0 i (EQ4)

YO O YO O YO O YO O (EQY5)

1.2.6Free and Complexed As Determination through HPLESEC-ICP-MS

An inductively coupled plasma mass spectrometer &) (Agilent 7900 Quadrupole)
was coupled to &high-performanceliquid chromatography system (HPLC) (1200 HPLC
Quaternary Pump, Agilent, USA) equipped with two size exclusion columns (SEC) (Hratein
125, 10 pm, 7.8x300mm, Waters, USA) to form the HPREGICP-MS system. ADOM
samples (25mg/L C and 0, 5, 10, 50, 100, 250, and 500 ppb As) were analyzed for each DOM
type. Ammonium nitrate (0.01 M) solution was used as mobile phase. The-BRGICP-MS
system analyzed in no gas mode at flow rate of 1 mL/min for 40 minutes. The injection volume

was 10QuL, and each sample was measured in duplicate.
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As-DOM samples (25mg/L C and 0, 5, 10, 50, 100, 250, and 500 ppb As) were also
analyzed a through HPL-SEC wih fluorescence (FLD) and ultraviolet (UV) detectors (HPLC
SEGFLD/UV system). The HPLEGEGFLD/UV held aflow rate of 1 mL/min for 45 minutes
with a sample injection volume of 50 pyL. Excitation and emission wavelengths for the FLD
detector were chosen inetually for each DOM type from fluorescence excitatemission
matrices EEMs) analyzed on a FB500 spectrofluorometer (JASCO, USdgscribed irMalina
et al.(2022) (in preparatioh The UV detector was set to an absorbance of 254 nm. Each sample

wasmeasured in duplicate.
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1.3 Results
1.3.1 Equilibration Time

The equilibration time, used in previous researctiverseranging from two hours to two
weeks (Bauer and Blodau, 2009; Ritter et al., 2008)series of dialysis experiments, shom
Figure 1, were completed with the collection time ranging frain®6 hours. Initially, there was
a sharp change in the log itom 6.55to 459 within the first 24 hours. Between -36 hours, the
log Kp appears to stabilize betwe2@B6and 416. Thestabilization of the log Ksuggests that the

system reached equilibrium at 24 hours validating the use of 24 hour minimum before analysis.

»

log Kp
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Figure2: Comparison ofog Kp from equilibrium dialysis with lignite
derived DOM and treatment of 500 ppb As at a pH of 7 £0.1. Sampl
were collectedfter6, 12, 24, 48, 72, and 9®urs.

1.3.2Detection of AsDOM Complexesthrough HPLC -SEC-ICP-MS Analysis
In size exclusion chromatography, stationary phasean precisely separate compounds
by molecular weight. In the stationary phase, larger compounds elute first while smaller

compounds enter the pores of the columnltieguin a longer pathway and larger retention time.
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By coupling SEC with different detectors, we can directly match the absorbance, fluorescence, or
masscharge ratio properties to compounds of certain molecule weights.

The HPLGSECICP-MS system was udein separation and detection of free and
complexed As, while HPLGEGFLD and HPLEGSEGUV was used to detect the fluorescence
and absorbance properties of DOM compourtdBLC-ICP-MS analysis has been used to
determine the speciation of As, however, teishhique was not recommended as a tool to detect
As''-DOM and AY-DOM complexes simultaneously as they both have the same retention times
(Liu and Cai, 2014) We did not expect As speciation throughout our experiment, using
Geochemist Workbenghve determined that As would remain a$' Alsroughout our experiments.
The overlapping HPLEGSECGICP-MS and HPLESEGFLD chromatographs are shown in Figure
2-4 and the overlapping HPLSEGICP-MS and HPLESEGUV VIS are shown in Figure-3.

Two peaks wear observed from HPLGEGICP-MS analysis at approximately minute 17
and 28 in all As treatments and DOM types (Figurd3.2n lignite derived DOM samples (DH
and HS, Figures-3) an additional As peak was observed at minuteAt3approximately 17
minutes, there is observable As peak, from HPEEGICP-MS system, and DOM peak, from
HPLC-FLD, shown by the red lineThe matching retention timeof these peaks in both
chromatographs is consistent with all As treatments and DOM &mEsiggests the detectiof
As-DOM complex.

There are three lines of evidence suggesting that the 28 nuieakerepresents free As.
First, there lacks a corresponding DOM peak detected in the FLD ov¥if)¥pectra, suggesting
that the 28 minute peak is not an-B®M complex. Second, free As, a smaller molecule, elutes
later than complexed As which is in agresmwith SEC theory. Finally, control samples of free

As matched the respective retention time (28 minutes) (Figure 20 in the Appendix), however we
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did notice a minor 17 minute peak in some samples that will a result of trace organic material in
the UPW. The retention time for the 17 minute peakatches the ABDOM complex peak,
however there was no evidence of organic material through FLD and UV analysis. We expect the
poor response from FLD and UV analysis is likely caused by low concentration of D®M wit
UPW. The 28 minute peak also responded linearly to increasing concentrations of As (Figure 18
in the Appendix).

As complexation behavior changes with different treatments of As, denoted by i (A)
symbol in Figures 2. At O ppb As, a background A&gsncentration is observed but the majority
of As is bound within the DOM fraction. With the smaller As treatments, e5@. fipb, we can
observe an equal increase in bound and free As. With larger As treatments, i.e. 100 and 500 ppb,
the majority of As isfree As, which could be caused by the saturation ofaAg loss of

complexation sites within the DOM molecule.
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Consistent with the fluorescence chromatographs, the HFECGUV system produced
observable peaks at minute 17 and 13 (for the lignite derived D@GMjilar to the FLD
chromatographs, there was no peak from the HBEG-UV system at minute 28. The lack of no
UV-VIS peak at minute 28 is additional evidence that this peak represents the free As.

Thesimilar retention timef peaks at minute 17 from the HPASEGUV and HPLCSEG
ICP-MS systems is indicated by the red line. @aeping peaks were observed within the 17
minute peak; overlapping peaks occur in instances of poor separation when multiple molecules
coelute at the same time. DOM is not a homogeneous substance but an assortment of molecules
with a range of molecular wghts. As may preferentially bind one or more moieties of different
molecular weights contained within the-fiiinute peak.

HPLC-SEGUV and HPLGSEGICP-MS systems produceeaks at minute 13, shown by
the blue line, suggest the detection of anotheD&8 complex. Since this complex elutes earlier
than the other AOOM complex and only has absorbance properties, Figufeste ASDOM
complex is likely to be a larger chromophore.

Liu et al., (2011 andLiu and Cai,(2014) haveinvestigated the use of HPLEEGICP-

MS for separating and detecting-BROM complexes and free Atiu et al., (2011) identified
direct evidence of ADOM and AsFeDOM complexes using HPLLSEGICP-MS and HPLC
SEGUV analysis. The objective of.iu and Cai,(2014 was to assess the precision and use of
HPLC-SEGICP-MS and HPLCSEGUV analysis to detect DOM with different As species.
Similar to our study, theimilar retention timeof peaks from HPLESEGICP-MS and HPLG
SEGUV analysiswas used as evidence of-BOM complex.It must be highlighted that o
studies employed Aldrich Humic Acid as the sole DOM type in these stidigsstudieslid not

observe overlapping peslduring UV analysior the occurrence omore than one ADOM
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complex However the difference in results was likely caused fromdhehors sole reliance on

Aldrich Humic Acid in their experiments.
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Figure7: HPLC-SEGICP-MS (gray lineleft y axis) and HRC-SEGUV (orange linerighty
axis) chromatographs of As complexation witRNBOM. The As treatment ranged fronr600
ppb:0 ppb (A), 5 ppb (B), 10 ppb (C), 50 ppb (D), 100 ppb (E). and 500 ppb (F)
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