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IHSS COMMUNICATIONS

November 1984
Dear IHSS Member:
This marks the inaugural issue of [HSS COMMUNICATIONS. The purpose of the

communications is to keep the membership abreast of current topics in the area
of humic substances research.

We have rather arbitrarily split this initial issue into two sections:
Announcements and Contributed Research Reports. The.Announcements section
will include official THSS announcements. Members are also encouraged to
submit the following for inclusion into this section: dates of future meetings of
general interest to our membership with appropriate contact persons;
employment opportunities such as academic, sabbatical, and post doctoral
positions, graduate research assistantships, etc.

Members are also encouraged to write letters to the [HSS to be published in
future issues of this forum. Constructive criticisms toward the Society or humic
substances research in general, innovative ideas for humic substances research,
and proposals for collaborative research among IHS5 members would be
appropriate.

Research communications in this issue include abstracts of papers:

1) submitted or accepted for publication,
2) presented at meetings, and
3) from theses or dissertations.

Contributions for future publications of this bulletin are solicited and should
include those described above as well as preliminary research reports of general
interest.

To expedite future issues of [HSS COMMUNICATIONS, contributors are
requested to provide xerox-ready reports which conform to the following
guidelines:

1) &1/2" x 11" paper with a minimum of 1" margin on the left to allow
for filing in loose-leaf birders,

2) title of abstract, name of author, and author's address on the top of
the first page of each-contribution.

A regular feature of this bulletin will be a reprint of the CAS (Chemical
Abstract Service) keyword search bibliography for "humic" and "fulvic". A
demonstration copy of this bibliography is included in this issue for the time
period January-October, 1984. This initial copy comes gratis from the ACS;
however, future issues will require a copyright fee to be paid to the ACS which
will come from funds allotted by the Executive Board of the IHSS for this
membership publication.

In closing, we wish to remind the membership that quotations or citations from
research reports in [HSS COMMUNICATIONS is strictly prohibited without direct
consent from the contributing author. In those cases where permission is
granted, references are to be cited as personal communications.

It is our hope that this and future quarterly issues of IHSS COMMUNICATIONS
will serve the membership for the rapid and inexpensive publication of reports of
interest to researchers in humic substances. This goal can be achieved only
through your contributions, however. Please address your future communications
for this publication to either of the volunteer editors.

Your cooperation is appreciated.

Truly yours,

M A Rosinc A Dborns
Michael A. Mikita Kevin A. Thorn

Assistant Professor Research Chemist
Department of Chemistry - Box 171 U.S. Geological Survey
University of Colorado at Denver Water Quality Laboratory
Denver, Colorado 80202 U.S.A. 5293 Ward Road

Phone: (303)-629-3202 Arvada, Colorado 80002 U.S.A.

Phone: (303)-234-3975
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ANNOUNCEMENTS

MARINE WORKING GROUP OF [HSS

-Ronald L. Malcolm
Professor Marc Ewald, the Depart-

ment of Chemistry of University of .

Bordeaux, France; Dr. George Harvey,
NOAA in Miami; and Dr. R. F. C.
Mantoura, of the Institute for Marine
Environmental Research in Plymouth,
England have been appointed as a Marine
Working Group of IHSS. Dr. Mantoura
will serve as Chairman. The short-term
objective of the Working Group is to
coordinate a 2-year research and
development (R&D) effort for the future
collection of standard marine humic
substances.

The group will pursue and evaluate
sampling logistics, resin sorption tech-
niques, cooperative funding arrangements,
and all aspects necessary for the success-
ful establishment of both dissolved and
bottom sediment marine humic and fulvic
acid standards.

The desirability of marine standards
has been discussed since the inception of
IHSS, but it has taken 3 years for the
evolution of a Working Group with
specific objectives. The Working Group
has obtained considerable support and
limited initial funding largely due to the
efforts of Dr. Ewald and Dr. Chesselet
(INS) in France. An evening session on
the subject held during the Birmingham
meeting was well attended by
approximately 40 scientists. After
lengthy discussions of almost all aspects
of the scale, costs, and logistics of such
an undertaking, the Working Group was
appointed to coordinate a 2-year
continuing dialogue on these subjects with
all interested members of the scientific
community. Please communicate these
ideas and objectives to your colleagues in
the marine sciences such that everyone
interested may participate and that we
may have a complete knowledgeable input
for wise decisions on these important
aspects of marine sampling. Anyone who
would desire to contribute ideas, facts, or
personnel assistance to this undertaking
should contact one of the three members
of the Marine Working Group. It is
imperative that this effort continue
internationally in scope, manpower, and
funding. The 2-year R&D program should
be largely voluntary and should require a
minimum of funding.

After 2 years of R&D, the Working
Group is to report its finding at the 1986
[HSS meeting in Israel and recommend
details for the  collection and
establishment of marine humic standards.
The magnitude of the effort to collect
these standards requires international
funding for the task, which must be done
correctly the first time; we probably
would not have the luxury of a second
chance.

IHSS WORKING GROUP ON
ELECTRON SPIN RESONANCE (ESR)

-Ronald L. Malcolm

Dr. Farida Saleh of North Texas State
University has been appointed Chairperson of
an THSS Working Group on ESR.  Other
members of the Working Group presently
include B. A. Goodman and M. Chesire of
Scotland, N. Senesi of Italy, M. Schnitzer of
Canada, and C. Steelink of the United States.
The two major objectives of the Working Group
are: to recommend a universal terminology in
the ESR field and to define standard operating
procedures for ESR measurements. The
Working Group will devote most of their efforts
in the round-robin characterization of standard
and reference humic and fulvic acids from the
[HSS collection. The progress of this
committee will be reported at the next meeting
in Israel. Additional members interested in
working with or serving on this Working Group
should contact Dr. Farida Saleh, Associate
Professor of Applied Sciences, North Texas
State University, P.O. Box 13078, Denton, TX
76203-3073.

REPORT ON 2ND IHSS MEETING IN
BIRMINGHAM

-Diane McKnight and Robert Wershaw

The second meeting of the International
Humic Substances Society, held in Birmingham,
England, from July 22nd to July 28th, 1984, was
a big success. The meeting was well attended
with 150 registered participants from 24 dif-
ferent countries. In addition, many of the
participating scientists were accompanied by
family members. Many of the participants at
this meeting had not attended the first meeting
in Estes Park, Colorado, and therefore this
second meeting in Europe was an important
step in establishing the new International
Humic Substances Society as a vital
organization.

A special thanks is due to the local
organizing committee headed by Professor
Michael Hayes whose efforts made the
conference possible. The University of
Birmingham campus proved to be an excellent
site for the meeting. The accoustics and audio-
visual support in the lecture hall were
excellent. The pleasant and attractive
surrounding of the conference greatly enhanced
its value by providing comfortable places for
lively scientific discussion after the formal
meetings. Thus, the participants spent many
hours in the dining area, pub and beautiful park
area near the dormitory discussing the papers
presented at the meeting.

Those of us who were accompanied by our
families owe a particular debt of gratitude to
Mrs. Hayes, who arranged the extremely
interesting and worthwhile program for our
wives, husbands, and children. The program
was well planned and provided something of
interest to everyone, including visits to historic
castles and a china factory and the taking in of
a Shakespeare play at Stratford on Avon.



The invited papers at this meeting
completed the presentation of the
fundamental aspects of the properties of
humic substances which began at the first
meeting in Estes Park. There were six

sessions of invited papers, to wit: -

Structural studies of humic substances
using degradative procedures; Nitrogen in
humic substances; Structural studies of
humic substances using non-degradative
procedures; Charges, sizes and shapes of
humic substances; Interactions of humic
substances; Ecological aspects of humic
substances. The talks and discussion
periods provided a valuable overview of
the concepts and methodologies of the
science of humic substances. The contri-
buted papers were presented both at the
poster session and during the invited
papers sessions. Many exciting new
results and ideas were presented.

It would be impossible here to sum-
marize the many important findings that
were presented at the meeting, but one
should not despair, for all of the invited
papers are being compiled into a book
which should be available within the next
year or_two. The quality of the contri-
buted papers was such that many of them
will no doubt also be published shortly.

In addition to the regularly scheduled
sessions, there were several informal
evening sessions that were very interest-
ing. For example, Professor Marinsky
organized a discussion of the ion exchange
properties of humic materials. Another
session focussed on the collection of a
standard reference marine humic sub-
stance sample (the plans put together are-
discussed in a previous announcement).

At the business meeting Dr. Maicolm,
the current president, announced that the
next meeting of the IHSS will be held in
1986 in Tel Aviv, Israel. Based on the
success of the first two meetings, we can
all look forward to the third 1986
meeting, where the emphasis will be on
applications of humic substances to agri-
cultural and environmental sciences. On
behalf of the [HSS membership, we would
like to express our appreciation to
Professor Hayes and the local organizing
committee of the Birmingham meeting,
and to Dr. Malcolm, for the dedicated
efforts in establishing the IHSS.

CONTRIBUTED PAPERS FROM 2ND
THSS M G, Bl

The abstracts of contributed papers
from the Birmingham meeting will be
published in a volume. Inquiries  should
be directed to:

Dr. Michael H. B. Hayes
Department of Chemistry

The University of Birmingham
P.O. Box 363 ;
Birmingham Edgbaston, B15 2TT
England

PROCEEDINGS OF ST IHSS MEETING
ESTES PARK

The invited papers from the first [HSS
meeting, held in Estes Park, Colorado, August
16-23, 1983, have been compiled into a book

entitled Humic Substances in Soil, Sediment
and Water: Geochemistry, Isolat m
Characterization. The editors are G. JEE en, D.
McKnight, R. Wershaw, and P. MacCarthy. The

editors report that the book is progressing
nicely and should be available in June of 1985.




CPMAS C-13 NMR Spectra of Estuarine Sedimentary Humic Acids

Dr. Mary L., Sohn, Department of Chemistry, Florida Institute of
Technology, Melbourne, Florida 32901, U.S.A.

- :
- CPMAS — C NMR spectra of two estuarine sedimentary himic acids and one

reference soil humic acid vere recorded on-a Bruker WP-SY 200 Spectrmeﬁg:,

Arcmaticities of the two estuarine sedimentary humic acids studied vere
sw to the Aldrich soil humic acid sample. All aromal:icities were in the
narrow range of 36-40Z. The total aliphatic carbon contents of all three
émplu were also similar hrans:!.ng from 44 to 52Z,

The major difference in fimctionmal group distribution is the relatively
high Z of methoxyl groups (15-16Z) of the sedimentary versus the soil hmmic acid
(<5%). The methoxyl peak may be largely aryl methoxyl associated with lignin
and therefore implying a substantial terrestrial input, The chemical shiit‘ of
this peak however, at 53 ppm relative to TMS may ‘indicate ester methoxyl rather
than aryl methoxyl. 'rhe H/C and 0/C ratios support the hypothesis that the
methoxyl content is the major differemnce in functional group dist:;i‘butim between
the soil humic acid and the two sedimentary samples.,

A low carbohydrate content for the sedimentary humic acids was confirmed
by CPMAS lac_m spectra.

Although the ao:!-.l and sédiﬁmtary humic acid spectra comtain similar peaks

_ in most cases, the chemical shifts of the soil peaks are frequemtly slightly"
' gifferent indicating different magnetic environments of similar carbon atoms.

For instance the major aromatic peak for the soil is at 125 ppm while a peak
at 130 ppm appears in the sedimentary humic acid spectrum, The sedimentary
sample spectra have peaks at 148 and 152 ppm, while the corresponding én:L'l. sample
peak occurs at 133 ppm.

The low humic acid-metal formatiom constants, measured previcusly (Somm
et al., 1981) for these sedimentary humic acids can be explained on the basis

of their high methoxyl (low phenolic) contesnt.
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RESIDUAL COPPER(II) COMPLEXES IN PURIFIED

SOIL AND SEWAGE SLUDGE FULVIC ACIDS:
1/

AN ELECTRON SPIN RESONANCE STUDY

Nicola Senesi and Garrison Sposito

Electron spin resonance (ESR) spectra were obtained for both

r'roze"ﬁ (77 K)_ ‘aqueoua solutions and solid s.nples of purified fulvic
acid (FA) extracted from sewage sludge and from soil organic matter.
Large scan range (5000 G) ESR spectra indicated the presence of organic
free radical species of semiquinone nature and of iron(III) in sites of
-mm? rhombic character, Narrower scan range (2000 G) ESR spectra were
characterized by absorptions of the axial type near g = 2 which indica-
: ted the presence of residual copper(II) in a dxz-rz groundstate com-
plexed with ligands arranged in'a Fctraganal environment. The coordi-

.nation of the copper(Cu) was shown to be of the equatorial type, involv-

ing both oxygen (0) and nitrogen (N) ligand atcn; of FA. The main

. resonances in the spectrum obtained for the frozen solution of the soil

FA were consistent with a principal binding. site of 4 O atoms, whereas
the minor ESR component in the same spectrum was assigned to a binding

site involving 3 0 and 1 N ligand atoms. The reverse order of impor-

* . tance was found in the ESR spectrum of the solid sample, indicating that

. more N-containing functional groups of the FA were involved in the bind-
ing of residual copper when the FA was not dissolved in water. The ESR
parameters for the sludge FA samples indicated that the main resonances
were Q'I:naiatent. with a 3 0, 1 N binding site and the minor one-a with 4 0
or 2 0 and 2 N coordinating environmments. ESR spectra of ‘the sludge EA = __

run over a very narrow scan range (1000 G) suggested that an intensely ,

structured pattern at g, could be assigned to a superhypertine coupling

of the unpaired Cu electron to two equivalent nitrogen ligand qucle.i.

1/
"~ Contribution from the Istituto di Chimica Agraria, Universiti di

Bari, Bari, Italy, and the Department of Soil and Environmental

1Selences, University of California, Riverside, CA 92521.



ELECTRON SPIN RESONANCE INVESTIGATION OF

COPPER(II) COMPLEXATION BY FULVIC ACID

1/
EXTRACTED FROM SEWAGE SLUDGE

2/

Nicola Senesi, David F. Bocian, and Garrison Sposito

Electron spin resonance (ESR) spectra are reported for copper (II) -

fulvic acid complexes prepared with fulvic acid (FA) samples extracted

from sewage sludge. The nominal Cu/FA molar ratios employed were in the
range 0.08 to 80. Treatment of the Cu(II)-FA solutions at any Cu/FA molar
ratio with a strongly-acidic cation exchange resin eliminated excess Cu(II)
aquo-ions and, therefore; permitted a better differentiation of classes

of FA functional groups participating, to differing degrees, in the coordi-
nation of Cu(II). The ESR spectra suggested the formatioﬁ of inner-sphere,
polydentate complexes, with the Cu(II) coordinated equatorially by oxygenated
and nitrogenated FA ligands. ESR parameters of the resulting Cu(II)-FA
complexes showed the existence of binding sites involving both 4 O and

2 0, 2N ligand atoms,'as well as a minor, more nitrogenated site (1 O,

3 N). Further information about binding mechanisms was developed through

a comparative analysis of ESR data obtained for Cu(II)-FA complexes both

in aqueous solution_and in an air-dried state.
1/
Contribution from the Istituto di Chimica Agraria, Universita
di Bari, Bari, Italy; Department of Chemistry, University of
California, Riverside, and Department of Soil and Environmental

Sciences, University of California, Riverside, CA 92521.

2/ ;
Assoclate Professor of Agricultural Chemistry, Assistant

Professor of Chemistry, and Professor of Soil Science, respectively.



MOLECULAR WEIGHT DISTRIBUTION, ANALYTICAL AND SPECTROSCOPIC
CHARACTERIZATION OF HUMIC FRACTIONS SEQUENTIALLY ISOLATED BY

ORGANIC SOLVENTS FROM A BROWN COAL HUMIC ACID.

b
NICOLA SENESIa AND SANDOR SIPOS .

a 2 G _
Institute of Agricultural Chemistry. University of Bari. Bari. Italy.

b -
Institute of Colloid Chemistry.J.Attila University. Szeged. Hungary.
ABSTRACT

A sequential fractionation procedure employing a series of selected mild
organic solvents of different polarity has been applied for the isolatiom
of chemically different organic fractions from a brown coal humic acid.
Elemental composition, molecular weight distribution, infrared and elec-
tron spin resonance analysis were carried out on the isolated humic fra-
ctiéns. They were characterized by : (a) a low polydispersity, (b) a de-
creasing aliphatic and increasing aromatic character along the series,
(c) very different molecular weight which significantly correlated with
E4/E6 ratios (particle aggregation and molecular association) and free
radical concentrations (chemical and biochemicallactivity). Significative
correlations were found between physico-chemical parameters of the isol-
ated hum%c fractions, i.e. ﬁn' ﬁ;, E4/E6 ratios, spins/g_contents and

the dielectric constants of the used solvents. This suggested the effic-
iency of the applied procedure in isolating chemically different organic

fractions from the bulk, original humic acid.



