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INT'L HUMIC SUBSTANCE SOCIETY

Monopoli (Bari), italy
September 20 to 25, 1992

- We are very pleased to Invite you to attend the Sixth
International Meeting of the International Humic Sub--
stances Society (IHSS), "Humic Substances in the Glo-
bal Environment and Implications in Human Health",
which will be held in Monopoh (Ban) italy from Septem-

ber 20 to 25, 1992.

The 6th IHSS Meeting will celebrate lhe- Decennialof
the founding of the Society. The most recent advance-
ments in the chemistry and biochemistry of humic sub-

‘stances and their interaction with organisms in soil,

aquatic, and sedimentary systems will be presented and

discussed in 5 main topics:

1. Advances in the Chem. and Biochem. of Humic
Substances: Isolation, Characterization, Function.

2. Humic Substances in Soil and Crop Production

.3. Humic Substances in Aguatic and Sed. Systems.

4. Interaction of Humic Substances With Organic and
Inorganic Xenobiotics and With Organisms

| 5: Application Aspects of Humic Substances:

Industrial and Medical Issues _ N
We are confident that the Meeting will be an excellent

-1 and exciting oppontunity forworld scigntists to get together
| and discuss matiers of mutual interest that can provide

a stimulus for the progress and development of humic
substances research for the next decade.

The venue for the Meeting on the sunny and pleasant
Adriatic coast of ltaly, surrounded by historical and
natural sites, is ideal to facilitate scientist, social and

' cultural activities in a friendly mediteranean atmosphere.

We are looking forward to welcoming you in Monopoli

this September.

Sincerely yours,

Professor Nicola Senesi
Chairman of the Organizing Committee




INTERNATIONAL HUMIC SUBSTANCE SOCIETY

ELECTION OF OFFICERS

Dear IHSS Member:

According tothe current Bylaws ofthe International Humic Substances Society, the Vice President
and Secretary are elected for two-year terms, and the Treasurer and Board Members are elected
for four-yearterms. Itis nowtimetobeginthe process of electing new officersto fill several positions

that will become available in January of 1993.

By this letter, the Nomlnatlng Commfrtee solicits nominations from the membership for any or all

of the fol[owmg pOSItIOﬂS

Vice President
Secretary
Treasurer

One Board Member

It should be noted that the Board of Dlrectors have suggested that the Bylaws be changedto elect
the secretary for a four year term as per IHSS minutes attached.

The Nomlnatmg Com mlttee will accept nomlnanons inwriting throughthe Bari Meeting (September
20-25,1992), at which time we will review allnominations, contact selected nominees to determine
their willingness to serve, and prepare the final list of nominees for the election. Ballots will be
mailed to IHSS members shortly after the Bari Meeting. Please forward your nominations to one
of the members of the Nomination Commmee

Dr. E. Mlchael Perdue ' ~Dr. Petr Dolejs
School of Earth and Atm. Sciences - Czechoslovakia Academy of Smence
Georgia Institute of Technology Hydrobiological Institute
Atlanta, Georgla 30332 : Na sadkach 7
L 370 05 Ceske Budejovice
Dr. Jean Marc Bolag ~ Czechoslovakia

Perinsylvania State University

119 Tyson Building

University Park, PA 16802

We look forward to your input and hope to rsee all of you in Bari.

Sincerely,

E. Michae! Perdue




HISTORY OF THE INTERNATIONAL

HUMIC SUBSTANCE SOCIETY

IHSS has been cosponsorof anumberof conferences
and of sessions within conferences. As a result, a
number of additional publications are available which

1 have a strong Society involvement. For example, a joint

The International Humic Supstances.sccrety (THSS)

was founded in 1981, in Denver, Colorado, in order to

bring together scientists from the soil, water, and coal |

disciplines with interests in the composmon structures,
and interactions. of humic. substances. During the 11

years since- its foundation, the Socrety s achievements -
have been remarkable. Five intemational meetings .

have been held (Estes. Park, Colorado, USA, 1983;

Birmingham, England, 1984; Oslo, Norway, . 1986;.
Matatascanas Spain, 1988; Nagoya Japan, 1990) and ;

the srxth is scheduled. for Bari (Italy) in 1992

- Prior to the founding of IHSS, soil, ccal, and water
scientists seldom shared their research experiences in.
their separate s studies of humlc substances. ltwas clear -
at the first International mesting (Estes Park) that many. |

of the scientists from the different disciplines were ill-

informed about the work which had been carried out by-

othergroupsinareas’ awaytromthelrspecraltles {insoil,
or.coal, or water) The different groups left Estes Park
with a mutual respect for each other, and it was clear at

the meeting.in Birmingham in 1984 that much had beenﬂ

learned from Estes Park

“The first two meetmgs were desrgned pnman!y to .

produce books which would presentthe states.of the art
with respect to genesis, isolation and punfrca’non com-
positions, structures, and interactions of humic sub-
stances insoils, sediments {including coals), and waters.
The first book in the series “Hurmic Substances in Soil,

Sediment, and Water,”edited by G.R. Aiken, D. McKnight, | -
R.L. Wershaw, and P. MacCarthy, was published by J..§ -

Wiley (N.Y.) in 1985. The second, "Humrc Substances
H: In Search of Structure”, edited by M.H.B. Hayes, P.
MacCarthy, R.L. Malcoim, and R.S. Swift, was published
by J. Wiley (Chichester) in 1989, and the third in the
series, which will incorporate some of the material cov-
eredinthe Birminghamconference aswellas some dealt

with in Oslo, is entitied “Humic Substances lll: Interac- |
tions with Metals, Minerafs, and Organic Chemicals™ is . |

edited by P. MacCarthy, M.H. B. Hayes, R.L. Malcolm
and R.S Swift and will be published by J. Wiley early in

'1993. Volunteered papers presented in Birmingham

were publishéd as a separate volume, edited by M.H. B.
Hayes and R.S. Swift, and.is available from the Society.
Volunteered papers presented at Estes Park were

“published in a special issue of Organic Geochemistry,

and those from Oslo and Matalascanas are now avail-

able as special issues of "Science of the Total Environ- |
ment". The proceedings for the Japan meeting are in’

press in the "Science of the Total Environment" and the
Bari meeting will be published in this journal. .

symposium of Commissions Il, [Il and IV of the Interna-
tional Soil Science Society (ISSS) and IHSS dealt with
the “Dynamics of Organic Matter in Soils” at the Xilith
Congress of ISSSinHamburg, Germany | |n1 986, andthe
Proceedings are published in.the Transactlons of that
Congress._ (Vol. VI, PP. 599-5656, 1987), A jomt sym-
posiumwiththé Amierican Chemical Society in 1987 has
led to the publication, Aquatic Humic Substances. In-
fluences on Fate and Treatmentof Pollutarits”, I H. Suffet

‘and P. MacCarthy (eds.), American Chemical Society,
-Washington, DC, 1989, and another with the American .
| Society of Agronomy inMadison WIiri 1985 has ladtothe .

publication, "Humrc Substances in Soil and Cro,p Sci-

ences”, P MacCarthy, ‘CE. Clapp, Ft L. Maicolm and

P.R. Bloom (eds.), 1990.

- The objectives of the Society are to advance knowl- ,
edge, r‘esearch and applications of Humrc Substances.
It can be concluded from the Sodiety's record that it has
succéeded remarkably well in its objectrves up.till the
presenttime. However, progresscanbemarntarned onty'
if there is an influx of new members and of new ideas.

‘That is why we invite new members, and collaboration

with other learned societies. The IHSS does not regard

itself as a compemor to any Society, and for that reason .

our Society is eagerto ¢ollaborate in.any venture which
will advance knowledge of, and research rn Humrc

: Substances

INTERNATIONAL HUMIC SUB-
~ STANCE SOCIETY -

'MINUTES OF BOARD MEETING -
CHAPEL HlLL NC '5/22/92
Dr. Mel Suﬁet Secretary

The meeting began at 8:30 AM.

The following board members were present:
President - Dr, Russ Christman

Past Fresident - Cr. Roger Swift

Vice President - Dr. Mike Hayes

Treasurer - Dr. Pat MacCarthy

Secretary - Dr. Mel Suffet

The board formally thanks Dr. Russ Christman and his
staff at the University of North Carolina for.the special
“southern hospitality” extended to the board during their
stay in Chapel Hill. '




AGENDA
Treasurer Report
Honorary Membership

Three hundred preliminary registrations including over
50 from the eastern european nations for the Bari

6thHSS-Meeting inBari-Hialy

Newsletter

Publication of the IHSS Mestings and Humic
Substance Papers

National Chapters of the IHSS
Advertisement For IHSS Society Membership
and Sales of the Humic Substances Standards/
Retference Collection

8. IHSS Membership and Dues

9. Logo for IHSS

10. Newsletter

AP~

No

11. Siandards and Reference Collectlon

12. Election of Officers for Board of Directors
13. NextIHSS Congress 1994 Location - North
' America

The financial health of the society is sound. Cash assets
total $47,645.00 as of 5/20/92. The fine financial heath
of the society is primarily due to the sale of reference/
standard materials bythe society. The society is indebted
to the preparers of these reference standards.

ltem #2. Honorary Membership -

At present there are three honorary members of the
IHSS, W. Flaig (Germany), F.J. Stevenson (USA) and
M. Schnitzer (Canada). The executive committee of the
IHSS passed a resolution that society honorees be so
noted on its letterhead. This will be done with the next
stationary order.

Dr. J. P. Martin was nominated as an honoree by Dr.

Senesi. The board recognizes Dr Martin's tremendous.

contribution to the field of humic substances. However,
policy dictates that nominees be living scientists.
Therefore, the Board recommends to Dr. Senesithat Dr.
Martin be honored at the up-coming Bari Meeting. A
symposium or session(s) at the Bari meeting could be
dedicated in his honor. Dr. Christman will write to Dr.
Senesi about his nomination of Dr. Mamn and make
these suggestions.

itwas proposed andpassedby the boardthat the Society
present future honorees with a certificate at an IHSS
meeling. The bylaws should be changed to clearly state
that honorary membership is for the life of the member
selected.

A discussion ensued about other potential honorees for
the IHSS. The discussion will continue at the Board of
Directors meeting in Bari.

Meetingwere reported as of May 20, 1992, This meeling
is being projected as the largest since the Society's
inception. The board thanks Dr. Nicola Senesi for his
excellent work in preparation of the Bari Meeting. The
board was very pleased with the technical quality of the
meeting and the progress being made by Dr. Senesi.

The board expressed its support for a session under the
joint auspices of the IHSS and ISSS (International Soil
Science Society) at the Bari meeting in reciprocation for
asimilarjoint sessionatthe last ISSS Congress in Kyoto,
Japan in August of 1990,

The board noted that support for attendance at Inteérna-

tional Meetings is a matter for the local orgamzanon
committee.

ltem #4, Newsletter -

‘A newsletter is being prepared by the secretary before

the Bari Meeting. 1t will be mailed by August 15, 1992,

] ication of the | in nd Humi

Substance Papers -

Alivelydiscussion ensued about the relationshipbetween
the IHSS presentations and publications from the in-
ternational meetings as well as the coordination of an
outlet for papers on humic substances. The-following
consensus was developed by the board.

| First, the society has an agreement to publish papers

from the 6th biannual Humic Substance Society meeting
in Bari ltaly in a special issue of the journal "Science of
the Total Environment” :

Second, The Board of Directors have reaffirmed that it is
not time for the society to have a primary journal.

Third, the IHSS would like to see some coordination of
published papers cnthe study of humic substances shor
of beginning a new journal at this time. The society would

like to develop a relationship with a journal that can

benefit the journal and IHSS, as well. A relationship of
the IHSS with an existing journal could help the journal
by enhancing its advertising, circulation, lowering the
journal's costs and above all having quality papers
submitted to it . This could facilitate the journal's ability
to offer discount subscriptions to members of IHSS. The
journal and IHSS members would mutually develop a
place for refereed publications of high technical merit on
humic substances in a respected journal. The journal
should be broad enough to publish any good paper that
relates to humic substance research.




The board suggested that several possibilities exist for
the future, including special issues of humic substances
papers with a.journal. The journals, “QOrganic . Geo-

17. United Kingdom - Dr. Hayes
18. Others

chemistry”, (Pergamon) and "Geoderma”(Elsrever) were
suggested as pOSSIbIIItIES to coordinate IHSS activities.

Environmentally oriented, Ann Arbor Science, Lewis

Pub'l, and CRC Press were also suggested as publish-
ers to contact forideas. The IHSS linkage to the journal’s
editorship will foster review of humlc substance articles.
Dr. Mel Suffet will undertake an mformatlon gathering
effort and report back at the Bari meetlng

ltem #6. National rs of the IHS
A historic dlscussron ensued on the formatron of Chap-
ters of the IHSS to foster the society goals, stay intouch

with society growth objectives, and make services and.

benefits of the IHSS more access:bletothe membershrp

.Local chapterswill help develop more cooperationamong -
members, encourage membership input into IHSS, do
better service to the society and develop consensus and

enthusiasm for society efforts.

A form to petition the board of dire_ctors of the HSSto
form a society chapter is being developed by the IHSS .

President, Dr. Russ Christman in cooperation with the
Board of Directors and will be sent to the appropriate
people interested in 1orm|ng a chapter by IHSS Vice
President Dr. Mike Hayes. A member of a chapter of

IHSS must be a member of the IHSS. Peoplecanjointhe’

IHSS without being a member of a regional chapter but
not vice versa.. Each chapter must propose by-laws to
form a chapter. As achapter of the society, each must

conform to the bylaws of the International Humic Sub-

stance Society. The individual chapter can petition the
IHSS Board of directors for exceptions ifnecessary. The

development of the chapters will follow Article 10, Sec--

tions 2 and 6 of the BYLAWS OF IHSS

The followrng Chapters were ldentlfredfromthe excellent
ground breaking work of Vice President Dr. Mlke Hayes:

Au_stralia and New Zealand - Dr. M. A. Wilson
Belgium - Dr. Maes
China -
CIS™-
Eastern Europe -
. France - Dr. Ewald.
. Germany - Dr. Zech
'Holland - Dr. DeHaan
Israel Dr. Chen .
10. Haly - Dr. SeneSI
11. Japan -
12. North America - Dr. MacCarthy
13. Nordic countries - Dr. Gjessing
14. Porlugal - Dr. Amondo
15. Spain - Dr. Saiz-Jiminez
16, Taiwan '

CENGO AN
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The names of the National Chapter and the leaders of .
the National Chapter are suggested only for the initiation
of theindividual chapters. The local chapter will develop
its own leadership afteritis formed. The local chapterwill
facilitate collection of dues for the IHSS. A local repre-

| sentative chosen by the Board of Directors as. its agent

will collect dues for IHSS

Dr. Russ Christman prepared an Advernsement for IHSS
Society Membership and Sale of the. Standards/Hefer-
ence Collection of, Humrc Substances in.concurrence
with the Board.of. Drrectors The Adverﬂsement as it now

stands is attachéd’as Appendlx . The costs of the
advertisement for. neWSlatter and”jol ithals’ are. being
investigated by Russ. The foilowmg journals and news-
letters will be contacted for the cost of publlcatlon by
Russ except where noted: . o

Agronomy News (MaoCarthy)

Division of Environmental Chemlstry ACS Newsleiter
(Chnstman) ,

Environmental Science and Technology (Chrlstman)
Geoderma (Swift)

International Soil Scrence Socrety Bu!letm (Swrft)

ECS (MacCarthy)

Organlc Geochemlstry {Christman)

Soil Use and Management {Swift)

Society Environmental Toxicology and. Analytlcal
Chemistry (Christman)

‘The Science of the Total Envrronment (Chrlstman)

Water_Hesle_arch (Christman)

It tne__re is No cost, thead will be plaoed 'imrned,i'ate'ly.' .

| tem #8. Membership and D

The subscnptaon rate for members is $20 per year $10
for students. The subscription rate for the next year will

| be special for Developing Countries and Eastern Europe

at$10 peryear, $5 for students. The subscription rate for .
CIS is set at 20 rubels for 1993 :

The dues are for a one- -year basis begrnning January 1

| of each year.

J The board of dlreciors conourred that dues wrll be. now

collected annualty, only because of the awkwardnessof -
multi-year dues coliection. Members who, at present
have multi-year subscriptions will be exempt until their
present subscription expires. .
To develop anincentive for membershap, new members
will have a free membership until December 30,1992, if




they sign up and pay dues for calender year 1993. A
dues collectionformis being prepared by President Russ
Christman.

The forthcoming election for Officers and for a Board
position were discussed. The following positions will be
vacant atthe end of the current calendaryear Presndent-

The annual subscription notices will be sent out by the
secretary on November 1, 1992 with a Newsletter after
the 6th International IMSS Meeting in Bari italy. Dr.
Christman will provide the secretary with the present
computer mailing list of the membership on disk with a
hard copy.

The following logo design was selected from those
suggested by the membership. This logo will appear on
all future IHSS stationary.
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After the August 1992 newsletter, a second newsletter
is due November 1, 1992 with the dues nolices to
members. Student help will be used by the secretary to
faciiitate the production of the newsletters.

feren fon (Min

The Standard/Reference collection of humic substances
was discussed. Sales of these materials are progressing
atasteady pace. The only concem at this time is that the
supply of soil fulvic acid (15102F; 1R102F) is running
out. The pros and cons of conducting another extraction
of this material were considered. This is the most difficuit

- andtime-consuming of the standard/reference materials

to isolate, and an extraction that yields several hundred
grams of the soil humic acid provides only a few grams
of the soil fulvic acid. No final decision wa's reached on
this matter and the issue was postponed for further
discussion at the Board meeting in Bari, in September
1992.

It was noted that the doflars needed to redo a standard
forthe reference coilection would require an allocation of
aminimumof $10,000. The guideline on cost developed
from past efforts is $10,000 for a soil, $20,000 for awater
if the scientist doing the isolation donates time, labor,
supplies and equipment. The true cost is three to four
times the value. A reserve should be developed in the
IHSS budget for replacement and additions to the humic
matenals reference collection.

i icers for irector
i ionwith Dr. Patri

&
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Christman will attempt to appomt the same Nommattng
Committee as served for the previous election, and he
will instruct the Nominating Committee to contact the
membership via Dr. Mike Perdue by mail prior to the end
of June 1992 seeking nominations for the four positions
which are becoming vacant. These names will then be
forwarded fo the Chairman of the Nominating Commit-
tee. Included with this mailing will be a statement from
the President including proposed changés to the by-
laws {see below) which will be voted on at the time of the
election.

Ballots to be sent out to membership about September

30, 1892 with a last return date of November 30, 1992 so

that the offices can be taken January 1993.

The mailing protocol for the election is:

1. Nominating Committee informs Secretary of nom-
inations and provides information for balloting
Secretary sends out ballot

Members return ballots to President

President informs Secretary of winners -
Secretary informs membership

el o

Ofticers to be elected are:

VP. - Hayes expires December 31, 1993

Sec. - Suffet expires December 31, 1993 and should be-
elected for a 2-year period, pending a change in the by-
laws, which would make the office good for 4 years (this
will give Suftet 3 years)

Treas. - MacCarthy expires December 31, 1993

Board Member - Ishiwatari expires December 31, 1993

The Board made some Initial suggestions to the nomi-
nations committee. It was suggested that Nominating
Committee be advisedto run“Europeans vs. Europeans,”
etc., not Japanese vs. Americans, or Germans vs. En-
glish, etc.

i 12 han

IHSS Bylaws |
wﬂmmwmmmm

A discussion was held concerning various possible
changes to the bylaws. These suggested amendments
will be distributed to the membership by the President for
voting. The suggested amendments are as follows,
where square brackets [] indicate text that is being
deleted, and underlining indicates newly-added text,

ARTICLE V. OFFICERS AND DUTIES

Section 1. The officers of the Society shallbe President
[.]and Vice President/President Elect {and Secretary all]




both of whom shall serve for two (2) years and Secretary
and Treasurer [who] both of whom shall serve forfour (4)
years beginning January 1 following the ballot election

fand-theirelection-shall-be—arnounced—at-the—annual—
International Meeting]. The said term of office shall
terminate on December 31 of the finat year or when their
successors have assumed office.

This proposed amendment to Article V is suggested
because the Board of Direclors riow bélieves that two
years is oo short of a term for the Secretary o operate
effectively in the best interests of the Society. It is
intended that this change would take effect with the 1994
efections, so that the four-year terms of the Secretary
and Treasurer would be staggered.

ARTICLE VI. NOMINATIONS AND ELECTION

Section 2. Elgction. The ballot shall be sent by the
Secretary by first class mail to all members [at least
ninety (90) days prior o the International Meeting of the
Society] no laterthan Qctober 1 of the electionyear. Within
sixty (60) days after the date of the mailing, the ballots
shall be returned fo the [Chairperson of the Nominating
Committee] President. The bailots shall be opened and
tabulated [in the presence of at least one member of the
Nominating Committee and at least one member of the
Board of Directors, then reported to the President prior to
the International Meetmg of the Society] Qy_tng_[e_sm_em
in the pr rch h
President. The [names of the] candidates who received
the highest number of votes for each position will be
[announced at the subsequent International Meeting of
the Socisty andthe President shall declare those persons
duly elected]dsmxwmﬂm&&awjm
I hall forw he nam i-
datesto the Secretary, andihe Secretary ghall informthe
membership of those names. In the event of a tie, the

retiring Board of Directors shall, by ballot, select the
winner.

The reason for the proposed changes to Article Viis the
present requirement that the ballots be tabulated in the
presence of at least one Board member is impractical,
and is not being adhered to. The proposed revised
procedure provides a workable alternative for tabufating
the baflots and reporting the results to the membership,

ARTICLE VII. BOARD OF DIRECTOHS

Section 1. There shallbe a Board of Directors comprised
of [seven {7)] gight {8) persons including the President,
Vice President/President Elect, Secretary, Treasurer,
the immediate Past President, [and] an additional {2)
members elected by the membership designated as |

Board Pgasitions, and the Chairman of the Standard and

Reference Humic ‘ -

e |
entis-to-aeeom—

modate the proposed change in Article IX below.
ARTICLE [X. COMMITTEES

Section 1.
D. Standard and Reference Collection of Humic Sub-
stances Commitlee

To the end of this paragraph add:

irmat x-officio member of the Boar

The reason for this suggested change. is that the Board
of Direclors considers this position to be very important
fo the affairs of the Sociely, because of the key role
played by the standard/reference collection among So-
ciely activiies, and because the standard/reference
coflection provides the basis for the majonty of the
Society income.

- Next IH r Mi ken |

" ith Dr. Patrick MacCarthy) - :
It was mentioned that the Congress of the International
Society of Soil Science (ISSS) will be held in Acapuico,
Mexico in August 1984. It was suggested that the 1994
international Meeting of the Society (IHSS) be held in
North America immediately before or after the ISSS
Congress. It was suggested that Dr. Suffet might con-
sider hosting the meeting at UCLA or that Dr. Sposito
right consider hosting the meeting at Berkeley in 1994,

The meeting adjoumed at 5:30 PM.




August 21-23, 1991 - Turku/ Abo Finland

HUMIC SUBSTANCES SOCIETY NEWS
11/25/91 B

hird international Nordi

mposium on .

sentation insisted that one ask questions about the origin
of the AOX in rainwater and the relationship between

‘anthropogenic and natural organic halogens.

Mel Suffet, UCLA

The Third International Nordic Symposium-on Hu-
mic Substances was successfully held on August (21-
23} 1991 at the Paasikivi Institute in Turku/ Abo.Finland. -
The meeting was graciously hosted by Dr. Kalevi Pihlaja

of the Department of Chemistry, Turku University. The

organizing committee did an excellent job of developing.
apleasarit setting for fruitful scientific exchanges. Invited:
theme lectures set the tone for each symposium-area:
and provided a springboard for informative discussions.
after each paper: Invited themes included lectures by : ot etdtell S1dle \as possivie 1or laboratory i
SR ‘ L ! | tigation) or in nature tself, vs isolating the humic sub-

Derek Vaughan, Scotland: Humic Substances and Bio- - artirictal labore Nt, and
' ' T © | stitutingthe humic substarices for study. This brings my

| prejudices to the fore as | always suggested the former

logical Activity -

Anders Grimvall, Sweden: Natural Halogenation of Or-
ganic Macromolecules e

Bruce LaZerte, Canada: Binding of Metals to Humic
Substances: The Importance to Metal Transport -

Kalevi Pihlaja, Fintand: Isolation, Fractionation and |

Characterization of Humic Substances

Mel Suffet, U.S.A.: Binding of Organic Pollutants to | next| ng of ‘natur
' . - | this September Will continue from this type of regional

Humic Substances

Awell atténded poster session continuedthe themes

of the presentations -including work presented by Maris | humic , : : pel
| sonally would: tharik the meeting organizers and relay

Klavins and U. Clnis on Humic Substances in’ Latvian
Inland Waters which won the best poster award. It was

heartwarming that new work from Russia was being i
presented -during some very turbulent times. Poster
" presentations included:

Ludmila Shirshova, USSR: Polydispersity of Soil Humic - -.

Substances: Effect of Extraction and Separation Con-
ditions

Olga Trubetskaya and O.A. Trubetskoj, USSR: Electro-
phoresisin Paaginthe Presence of Denaturating Agents:

A New Method for Fractionation, fsolation and Charac- _

terization of Soil Humic Matter

. The lecture by Anders Grimvall on "Natural Halo- || -

genation of Organic Macromolecules” illustrated a dif-
ferent perspective that the relative amounts of Adsorb-
able Organic Halogen (AOX) from natural environmental

activities are much greater that one thought. His pre- -

The relative youthiul audience of researchers present
indicated to this observer that the field of.humic sub-
stances remains in its infancy of developmerit with.

‘renewed interest. The discussions of how to approach

the study of humic substances also indicates the youthful
nature of the subject. The work of the analytical -

isolation, fractionation and characterization ‘of humic

substances presented by Kalevi Pihlig indicates that
there is a controversy related to studies that isolate a
‘molecular structure of humic-substances vs his opinion

“...tounderstandbetterthe operationatfunction of (water)
‘humus in nature....”. This once. again, brings up the

question of studying the function of humic substarices in
their most natural state (as possible for iaboratory. inves-

stancé in an'artificia'l'laboratoryenvironme'nt,_and recon-

approachif at all possible, since isolation and reconstity-
tionof hiumic substances eari leadto artifacts. The study
presented by Egon Gjessing of the Humex-Huric Lake
Acidification Experiment goes directly to the side of the

‘| natural environment approach.

The Nordic Humic Conference was well done. Re-
gional meetings are hielpfulinbringing researchers and
students together to focus on regional concerns. The
next IHSS meeting of a world-wide nature at Bari, laly

dialogue and focus on issues within' the world wide
community fo enable the broadest understanding of
humic substance research  and developments; 1 per-

the general messageé of the parti

icipants who saidto me
- I enjoyed the meeting. Bravo. S
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The term humic substances refers to organic ma-
terial in the environment that results from the decom-
position of plant and animal residues, but that does not
fallinto any of the discrete classes of compounds such as
proteins, polysaccharide, and polynucleotides. Humic
substances are ubiquitous, being found in all soils,
sediments, and waters. Although these materials are
known to result from the decomposition of biological
tissue, the precise biochemical and chemical pathways
by which they are formed have not been elucidated.

An endeavor to establish such pathways is a formi-
dable task because humic substances consist of an

- extraordinarily complex mixture of compounds. As an

indication of the molecular heterogeneity and complexity
of humic substances, these materials have defied all
attempts at separation into discrete components. Virtu-
ally every separationtechnique that has been developed

- by chemists and biochemists has been applied to humic

substances. Many of these atternpts at fractionation

- have succeeded in diminishing the degree of heteroge-

neity of the samples, but none of them comes close to
isolating a material that could be referred to as a pure
humic substance in the classical meaning of the term
purechemical or even a pure group of chemicals. inthis
regard, humic substances represent a unique category
of natural products in which the essence of the material
appears to be heterogeneity per se.

Because of the poorly defined nature of humic
substances, compared to the more discrete types of
materials that most chemists and biochemists are familiar
with handling, it might appearthat any fundamental study
of humic substances would be a rather futile endeavor.
Adoption of such a viewpoint might be further provoked
by the realization that there is, in fact, no analytical
method for uniquely assaying humic substances. How
could one develop a quantitative chemical analysis for a
materialthatis so complex and ill-definedthat researchers
must be satisfied with a rather vague operational defi-

nition?  However, it should not be surprising that a
material that occurs in all soils, sediments, and waters
exerts significant infkrences on many agricultural, geo-

chemical, environmental and pollutant-treatment pro-

cesses. _ ‘
‘Development of newtechnologies forthe isolation of
reasonable quantities of humic substances from natural
waters {(Aiken, 1985) has helped to promote researchon
these aquatic materials. However, many workers like to
study the interaction of humic substances in the envi-
ronment without concentrating the samplés, to observe
their effect in a more natural state. This approach has
become possible because of the ability to analyze
‘nanogram-per-literto microgram-per-literconcentrations
of chemicals that the humic substances interact with by
modermn analytical chemical fechniques. The obvious:
difference in the approaches is determined by the end
objectives of the particular study.
Isolation: ic St n
Humic substances do not occur alone in the envi-
ronment. Rather, they are mixed with, or chemically or
physically associated with, other classes of materials.
For example, in the dissolved state in natural waters,
humic substances are mixed with amino acids, sugars, -
‘various aliphatic and aromatic acids, and a host of other
organic compounds. In soils and sediments, and in
suspension in aquatic systems, humic substances are
frequently bound to the mineral components. Of course,
the ultimate objective in the present context is to un-
derstand the role of humic substances in the real envi-
ronment, where all of these other substances and in-
teractions occur. Consequently, some researchers
choose to work with whole water orwith unextracted soil
and sediment sampleswhen evaluatingthe envirdnmental
impact of humic substances. Otherinvestigators believe
that all studies should actually be conducted in- situ
without removing the substrate from its natural location.
Mostresearchersisolate the humic substances from
the nonhumic materials-and independently evaluate the
characteristics and behavior of the isolated materials.
These researchers believe thata part is simpler than the
whole, and that the chemistry of these materials can be
evaluated more rigorously in the controlled conditions of
alaboratory. inthis regard, humic-substance researchers
generally devote considerable effort to obtaining low-ash
samples. These efforts can be contrasted with those of
researchers whose primary focus is on the mineral
constituents of soils and sediments and who make
correspondingly intense efforts to isolate the mineral
constituents with as little organic “contamination” as
possible. These approaches focus upon two extremes
ofthe true situation, and are largely a manifestation of the
researchinterests ofthe individual investigators. deally,
in the long run the data from both approaches can be
merged to provide a more meaningful picture of the true
environmental situation,

Over the years, many subfractions of humic sub-




stances have beenisolated and given specialnames. Of
these, only three fractions have stood the test of time as
being generally useful, namely, humic acid, fulvic acid
and humin. Because of the dlﬁlculty in gstablishing a
uni

cated mixture that can be isolated from a solid substrate

(e.g. soil) and a nominally dissolved substrate (natural

waters}, these three fractions are operatlonally defined

as follows (Aiken et al., 1985) ,

« Humic acid: thefractnon of humic substance that is not
soluble in water under acidic conditlons (pH<2 0) hut is

soluble at higher pH values L

. Fulvic acid: the fraction of hurnlc substances that is

soluble in water under all pH conditions.

* Humin: the fraction of hiumic substances that is not_

soiuble in water at any: pH value. - L
These definitions reflect the metheds of |soiat|ng the

various fractions from the original substrate ~Although. |. ¢

there are literally hundreds of variations of the extraction
techniques for humic substances, the essential features
embodied in_all of these techniques are based upon
these deflnmons .-

Despite the limitations in our knowledge of the
chemical nature of humic’ siibstances, a great deal is
known about the occurrence and composition of these

materials. This compositionalinformation affords abasis

for understanding many of the environmental and geo-
chemical effects of humic substances. Humic substances
vary in composmon depending on their source, method
of extraction, and other parameters. Overall, however,
the similarities between different humic substances are
more pronounced than their differences.

Although humic substances have been studied for
many years, it has only been since the early 1970s that

a major research effort has been devoted to the irves-.

tigation of aquatic humic substances and their environ-
mental influences. As in the case of humic substances
from. other environments, one cannot assign unique
compositions or formulas to aquatic humic substances.
However, the compositional and other data that are
available allow us to understand many of the environ-
mental effects of these materials. Aquatic humic sub-
stance will be described as an example of the study of
humic substances. The aquatic area.of study represents
the youngest field of humic substance evolution.

About 50% of the .dissolved organic carbon in
uncolored surface waters of the United States consists of
humic substances. The average concentration of the
humic substances in the surface waters is 2.2 mg of C/
L or 4.4 mg of humic substances/L. (The humic sub-
stances are approximately 50% carbon by weight). Al-

. though the DOC of colored surface waters is extremely

variable, it typically ranges from about 5 to more than 50
mg of C/L. Also, in these colored waters, the fraction of
the total DOC in the form of humic substances varies
“considerably and can be as large as 80%. Typically 90%

plicable to-acompli-—

of the dissolved humic substances Jin natural waters
consists of fulvic acid, and the remalnlng 10% consists of
humic acid. ‘This composition is- in contrast to humic
| substances from soils, where the-humic acid is in very

from Malcolm {1985) who presents a detailed discussion

in streams. -

Many workers use theterms DOC and-humic -sub—
stances interchangeably. ‘Suchusage is'not correct and
fails to make the appropriate distinction between-humic
substances and a mixture of humic substances plus
nonhumic substances. With the growing awareness of
the sublleties involved in humic substances research
and terminology, important distinctions between terms
such as humic substances and DOC. should be more:
adequately accommodated in the future.’

Aquatic humic acids differfrom aquatic fulvic amds in
-elemental and functional group compositions,-average
molecular weights, and other characteristics. Aquatic
humlcandfulwcacrds also dlffen‘romihelrccrrespondlng.
sail counterpars. The major functional groups in humic
substances arecarboxyl, phenclzchydroxyl andalcoholic.

aquatic fulvic acids are 800-1000 daltons, and those of
aquatic humic acids are 2000-3000 dattons. In contrast,
the molecular weights of soil humic acids are reported to
be aslarge as several hundred thousand daltons (Swift,
1985 and Wershaw and Aiken, 1885), ‘

" Itis not possible to integraté ali of the compositional
data into neat structural models for humic substances.
These data are, nevertheless, very useful in accounting
for many of the environmental influences of these ma-
terials. For example, materials with a greater oxygen
content will have a greater concentration of functional
groups. This composition will be likely to cause the
material 1o be more hydrophilic, and consequently less.
effective in the uptake of nonionic organic compounds. |
However, the higher concentration of oxygen-containing
functional groups will likely render this . material more
acidic and more effective in complexing metal ions.

It evaluation of the fate of potenhal hazardous pol-
lutants in the environment and during treatment is con-
cerned with how, where, in what form, and in what
concentration pollutants are distributed (Suffet, 1977),
thenanunderstanding of the background DOC matrix as
itdirectly influences thefate of pollutants mustbe carefully
developed. Atpresent, the understandingofthe influences
of humic materials is only sufficientto define site-specific
effects onthe pollutants. Thus, site specific investigations
must be completed to define the fate of hazardous
chemicals. Inthe future, as information is accumulated,
it is hoped that a more general understanding of the
effects of humic substances on hazardous chemicals will
be developedtohelp predict effects in unknown situations.

A major problem that has confronted researchersin
the area of humic substances has been the lack of

10

- of the occurrence and drstnbutlon of humlc substances_ P

“hydroxyl. Typical number average molecularweagrﬁsof; L



standard material through which they could objectively
compare their results (MacCarthy, 1976; Malcolm and
MacCarthy, 1979; and MacCarthy and Malcolm, 1979).

Aiken, G.R.;McKnight, D.M.: Wershaw, R.L.; MacCarthy,
P., Eds.; Wiley-Interscience: New York, 1985; pp 387-
408

1 This lack of standard material is apparently why com-

mercial humic materials are used in research, but it has
now been remedied by the International Humic Sub-
stances Society, which has established standard humic
substances from water, soil, peat and leonardite. Infor-
mation relating to the nature and availability of these
standard humic substances is available from the Soci-
ety. ‘

In conclusion, most researchers isolate the humic
substances form the nonhumic materials and indepen-
dently evaluate the characteristics and behavior of the
isolate materials. However, some researchers choose

to work with whole water or with unextracted soil and |

sediment samples when evaluating the environmental
impact of humic substances. Otherinvestigators believe
that ail studies should actually be conducted in situ

_ without removing the substrate from its natural location. -
Thus, the debate over study approaches continues, but |
of course the uliimate objective is to understand the role 1

of humic substances in the real enwronment

.
P
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