Kolophonium

Kolophonium

Kolophonium ist ein gelbes bis braunschwarzes Baumharz mit
muscheligem Bruch und Glasglanz. Der Name ist von der lydischen
Stadt Kolophon abgeleitet, die als antikes Handelszentrum fiir
Kolophonium gilt. In der Neuzeit erfolgte die Einfuhr iiberwiegend aus
Nordamerika. Es ist ein natiirliches Harz, das aus dem Balsam von

Kiefern, Fichten und Tannen (Koniferen)m bzw. dem bei der

Papierherstellung gewonnenen Tallol hergestellt wird.? Als

Kolophonium werden die festen Bestandteile dieser Baumharze

Kolophonium in Stiicken

bezeichnet, die nach der Abtrennung der fliichtigen Bestandteile
(Terpentindl) mittels Destillation zuriickbleiben. Der Harzanteil betrdgt etwa 70 %, die restlichen Inhaltsstoffe setzen

sich aus ca. 20 % Terpentinol und 10 % Wasser zusammen.

Kolophonium entsteht ferner bei der Verarbeitung fossiler Harze, insbesondere des Baltischen Bernsteins. Hierbei
entstehender Abfall wurde und wird zu Bernsteindl und Bernsteinsédure verarbeitet. Danach verbleiben rund 60 % der
Ausgangsmasse als Kolophonium, das zumeist in der Lackherstellung verwendet wird. Gelegentlich wird
Kolophonium an Strianden der Nord- und Ostsee gefunden. Es handelt sich zumeist um Reste der Fracht gesunkener
Schiffe oder in Stiirmen verloren gegangener Schiffsladungen, iiberwiegend aus dem 19. und frithen 20. Jahrhundert.

Diese Stiicke werden leicht mit Bernstein (in diesem Fall der Varietit Gedanit) oder Kopal verwechselt.!

Sicherheitshinweise

GHS-Gefahrstoffkennzeichnung

aus EU-Verordnung (EG) 1272/2008 (CLP) (4]

Gefahrenpiktogramme
GHS-Signalwort Achtung
H-Sitze 317
P-Sitze 280

EU-Gefahrstoffkennzeichnung

aus EU-Verordnung (EG) 1272/2008 (CLP) (4]

Gefahrensymbole
Reizend
(Xi)
R-Sitze 43
S-Siitze (2)-24-37
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Kolophonium

Eigenschaften

Kolophonium ist briunlich-durchsichtig und splittert im kalten Zustand leicht. Hauptbestandteile sind leicht
oxidierende Harzsduren, wie Abietin- und Pimarsdure. Aufgrund seiner amorphen Struktur besitzt Kolophonium
keinen definierten Schmelzpunkt. Die Erweichungstemperatur dieses qualitativ recht unterschiedlichen Naturharzes

liegt im Allgemeinen zwischen 80 und 125 °C.

Kolophonium ist unl6slich in Wasser, dagegen gut 16slich in Alkohol und vielen anderen organischen
Lésungsmitteln.m
Kolophonium kann recht hiufig allergische Reaktionen, Asthma auslosen und Ekzeme verursachen.

Die Didmpfe von Kolophonium gelten als gesundheitsschédlich.

Verwendung

Elektronik/Loten

Kolophonium diente frither in der Elektronik-Fertigung als Aktivator
und Flussmittel beim  Weichloten, wurde in diesem
Anwendungsbereich weitgehend durch Flussmittel auf Alkohol- oder
Wasserbasis mit halogenfreien Aktivierungszusitzen wie Stearin-,

Salicyl- und Adipinsdure ersetzt.

Die im Kolophonium enthaltenen organischen Séduren wirken bei
hohen Temperaturen reduzierend und beseitigen diinne Oxidschichten

der metallischen Fiigepartner. Weiterhin fiihrt es zu einer glatten

Oberfliche des erstarrenden Lotes, da es auch hier durch seine . R
Kolophonium zum Léten

Anwesenheit eine Oxidation der Schmelze verhindert. Es kann als

diinne Schicht auf der Lotstelle verbleiben, da es im Gegensatz zu Lotwasser oder Lotfett keine Korrosion verursacht

— es schiitzt diese vor Sauerstoffeinfluss und spiterer elektrolytischer Korrosion. Oft wird es jedoch aus &sthetischen

Griinden abgewaschen und durch einen Schutzlack ersetzt.

Es ist in der Flussmittelseele von Rohrenlot und auch in Lotpasten fiir die Oberflichenmontage-Technik (SMD)
enthalten. Kolophonium diente auch als Flussmittel beim Wellenloten. Lottinktur fiir Elektronik-Lotarbeiten besteht

aus in Alkoholen gelostem Kolophonium, die ihrerseits ebenfalls als Reduktionsmittel wirken.

Bogenharz

Geigenkolophonium ist ein mit diversen Substanzen veredeltes
Kolophonium. Es wird auch als Bogen- oder Geigenharz bezeichnet.
Die Rosshaare der Bogen von Streichinstrumenten werden regelmiflig
mit einem Harzstiick eingerieben, um einen kriftigen Stick-Slip-Effekt
zu erhalten. Beim Streichen der Saite bringt dieser rasche Wechsel von
Haftreibung und Bewegung zwischen Bogenhaar und Saite die Saite

zum Schwingen.

Kolophonium fiir Streichinstrumente

Es gibt verschiedene Qualititen, die von leichter Spielbarkeit fiir
Anfanger bis zum Kiinstler-Kolophonium reichen, welches einen
groBeren Dynamik- und Klangumfang ermoglicht. In der Regel wird fiir Kontrabisse ein weicheres Harz verwendet,

da fiir die dickeren Saiten eine groflere Haftreibung bendtigt wird.
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Kolophonium

Farben/Lacke

Kolophonium wird auch als zerriebener Staub auf Radierplatten aufgestdubt und danach kurz erhitzt. So entsteht ein
feines Raster von Kolophonium-Kiigelchen, mit deren Hilfe im kiinstlerischen Tiefdruck fldchige Einfdrbungen

moglich sind. Man nennt diese Technik Aquatinta.

Kolophonium wurde zusammen mit weiteren Naturharzen wie Mastix, Kopal, Dammar, Bernstein und Sandarak in
Gemischen zur Lackherstellung verwendet. Als Geigenlack wurde es ersetzt, da das Material zu sprode ist und einen

wenig widerstandsfihigen Lackfilm erzeugt. In Naturfarben und Holzolen wird es als Sikkativ verwendet.
Kolophonium ist in 16tfdhigen Schutzlackierungen fiir Leiterplatten enthalten.

Ferner kann Kolophonium Bestandteil bestimmter Siegellacke sein.

Weitere Anwendungen

Kolophonium ist auch als aromatisches Riucherwerk geeignet, es wirkt dabei antiseptisch und
durchblutungsfordernd. Dazu sollte aber kein Kolophonium benutzt werden, das fiir technische Anwendungen wie

etwa das Loten produziert wurde, denn dieses kann unerwiinschte Zusatzstoffe enthalten.

Im Sport, insbesondere im Handball, wird in Alkohol geldstes Kolophonium als Haftstoff auf den Ball gerieben.
Dadurch klebt der Ball regelrecht an der Hand des Sportlers. Dies ist jedoch in vielen Hallen aus Sauberkeitsgriinden
untersagt. Beim Klettern wird Kolophonium (das dort auch als Pof bezeichnet wird) vor allem im Sandstein auf die
Hinde aufgetragen, um die Haftung auf den Felsen zu verbessern. Ublicherweise wird dazu Magnesia verwendet,
dies ist aber in manchen Regionen verboten. Tdnzer und Gewichtheber benutzen Kolophonium fiir ihre Schuhe, die

dadurch weniger rutschig sind.

Eine weitere Anwendung findet Kolophonium in der Herstellung pyrotechnischer Ziindlichter. Ahnlich wie mit

Schellack kann mit Hilfe von Kolophonium eine formbare Masse hergestellt werden.
Griechisches Feuer bestand zu einem je nach Uberlieferungsquelle variierenden Anteil aus Kolophonium.
Kolophonium wird auch in einigen Klebstoffen verwendet und kann Bestandteil von Baumwachs sein.

Mit Alkalien bildet Kolophonium Salze, (sogenannte Harzseifen), die Verwendung als Emulgatoren und zur

Leimung von Papier finden.!!!

Als Briihpech (auch Metzgerharz, Saupech oder Brithharz) wird es zum Enthaaren von Schweinen und Federvieh
verwendet. Das geschlachtete Tier wird damit eingestdubt und mit 70 °C heilem Wasser iiberbriiht. Durch das Harz

konnen die Haare besser abgeschabt werden.

Kolophonium wird auch noch als Fiillmittel beim Einrollen von Alu-Hohlprofilen verwendet, um die beim Einrollen
entstechenden Materialstauchungsfalten am Innenradius und den Dehnungseindellungen am Auflenradius gering bis
vollstidndig (abhingig vom Rollradius) zu vermeiden. Das Kolophonium wird erwédrmt, dadurch verfliissigt und in
das einseitig geschlossene Hohlprofil gefiillt. Nach dem Erstarren kann es mit Hilfe einer Rollmaschine und den an
das einzurollende Profil angepasster Profilrollen auf den gewiinschten Radius eingerollt werden. Zur Entleerung

muss das eingerollte Profil bis zur Verfliissigung des Kolophoniums wieder erwirmt werden.

Erwirmt und aufgelost in einem nichttrocknenden Ol wie Olivensl lisst sich aus Kolophonium ein Leimring fiir
Bédume herstellen, der ganzjihrig auf der Borke verbleiben und jederzeit erneuert werden kann. Der Ring bleibt
klebrig und verhindert den Befall des Baumes mit kriechenden und laufenden Insekten, etwa Ameisen.

Eine Mischung von 60 % Kolophonium, 15 % Schwefel und 25 % Eisenfeilspidne wird Silberkitt genannt. Dieser

Silberkitt wurde besonders in der Vergangenheit zum Fiillen hohler Silbergerite verwendet.”]
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Back-Cover Text may be at most 25 words.

A "Transparent" copy of the Document means a machine-readable copy, represented in a format whose specification is available to the general public, that is suitable for revising the document straightforwardly with generic text editors

or (for images composed of pixels) generic paint programs or (for drawings) some widely available drawing editor, and that is suitable for input to text formatters or for automatic translation to a variety of formats suitable for input to

text formatters. A copy made in an otherwise Transparent file format whose markup, or absence of mAlkup has been arranged to thwart or discourage subsequent modification by readers is not Transparent. An image format is not

Tr if used for any amount of text. A copy that is not "Transparent" is called "Opaque”.

Examples of suitable formats for Transparent copies include plain ASCII without markup, Texinfo input format, LaTeX input format, SGML or XML using a publicly available DTD, and standard-conforming simple HTML,

PostScript or PDF designed for human modification. Examples of transparent image formats include PNG, XCF and JPG. Opaque formats include proprietary formats that can be read and edited only by proprietary word processors,

SGML or XML for which the DTD and/or processing tools are not generally available, and the machine-generated HTML, PostScript or PDF produced by some word processors for output purposes only.

The "Title Page" means, for a printed book, the title page itself, plus such following pages as are needed to hold, legibly, the material this License requires to appear in the title page. For works in formats which do not have any title

page as such, "Title Page" means the text near the most prominent appearance of the work's title, preceding the beginning of the body ul'th lel

A section "Entitled XYZ" means a named subunit ol' (he Document whose ulle suhel 1s precisely XYZ or contains XYZ in ing text that XYZ in another language. (Here XYZ stands for a specific section

name mentioned below, such as "Ackno " , or "History".) To "Preserve the Title" of such a section when you modify the Document means that it remains a section "Entitled XYZ" according

to this definition.

The Document may include Warranty Disclaimers next to the notice which states that this License applies to the Document. These Warranty Disclaimers are considered to be included by reference in this License, but only as regards
arranties: any other i that these Warranty Disclaimers may have is void and has no effect on the meaning of this License.

2. VERBATIM COPYING
You may copy and distribute the Document in any medium, either commercially or noncommercially, provided that this License, the copyright notices, and the license notice saying this License applies to the Document are reproduced
in all copies, and that you add no other conditions whatsoever to those of this License. You may not use technical measures to obstruct or control the reading or further copying of the copies you make or distribute. However, you may
accept compensation in exchange for copies. If you distribute a large enough number of copies you must also follow the conditions in section 3.

You may also lend copies, under the same conditions stated above, and you may publicly display copies.

3. COPYING IN QUANTITY

If you publish printed copies (or copies in media that commonly have printed covers) of the Document, numbering more than 100, and the Document's license notice requires Cover Texts, you must enclose the copies in covers that
carry, clearly and legibly, all these Cover Texts: Front-Cover Texts on the front cover, and Back-Cover Texts on the back cover. Both covers must also clearly and legibly identify you as the publisher of these copies. The front cover
must present the full title with all words of the title equally prominent and visible. You may add other material on the covers in addition. Copying with changes limited 0 the covers, as long as they preserve the title of the Document
and satisfy these conditions, can be treated as verbatim copying in other respects.

If the required texts for either cover are too voluminous to fit legibly, you should put the first ones listed (as many as fit reasonably) on the actual cover, and continue the rest onto adjacent pages.

If you publish or distribute Opaque copies of the Document numbering more than 100, you must either include a machine-readable Transparent copy along with each Opaque copy, or state in or with each Opaque copy a
computer-network location from which the general network-using public has access to download using public-standard network protocols a complete Transparent copy of the Document, free of added material. If you use the latter



http://en.wikipedia.org/wiki/Lizenzbestimmungen_Commons_Attribution-ShareAlike_3.0_Unported
http://de.wikipedia.org/wiki/Wikipedia:Lizenzbestimmungen_Commons_Attribution-ShareAlike_3.0_Unported)
http://creativecommons.org/licenses/by-sa/3.0/deed.de
http://creativecommons.org/licenses/by-sa/3.0/deed.de
http://de.wikipedia.org/w/index.php?title=Free_Software_Foundation

Lizenz

option, you must take reasonably prudent steps, when you begin distribution of Opaque copies in quantity, to ensure that this Transparent copy will remain thus accessible at the stated location until at least one year after the last time
you distribute an Opaque copy (directly or through your agents or retailers) of that edition to the public.
It is requested, but not required, that you contact the authors of the Document well before redistributing any large number of copies, to give them a chance to provide you with an updated version of the Document.

4. MODIFICATIONS

You may copy and distribute a Modified Version of the Document under the conditions of sections 2 and 3 above, provided that you release the Modified Version under precisely this License, with the Modified Version filling the role
of the Document, thus licensing distribution and modification of the Modified Version to whoever possesses a copy of it. In addition, you must do these things in the Modified Version:

. A. Use in the Title Page (and on the covers, if any) a title distinct from that of the Document, and from those of previous versions (which should, if there were any, be listed in the History section of the Document). You may use
the same title as a previous version if the original publisher of that version gives permission.

+ B.Liston the Title Page, as authors, one or more persons or entities responsible for authorship of the modifications in the Modified Version, together with at least five of the principal authors of the Document (all of its principal

authors, if it has fewer than five), unless they release you from this requirement.

C. State on the Title page the name of the publisher of the Modified Version, as the publisher.

D. Preserve all the copyright notices of the Document.

E. Add an appropriate copyright notice for your modifications adjacent to the other copyright notices.

F. Include, immediately after the copyright notices, a license notice giving the public permission to use the Modified Version under the terms of this License, in the form shown in the Addendum below.

G. Preserve in that license notice the full lists of Invariant Sections and required Cover Texts given in the Document's license notice.

H. Include an unaltered copy of this License.

I Preserve the section Entitled "History", Preserve its Title, and add to it an item stating at least the title, year, new authors, and publisher of the Modified Version as given on the Title Page. If there is no section Entitled

"History" in the Document, te one stating the title, year, authors, and publisher of the Document as given on its Title Page, then add an item describing the Modified Version as stated in the previous sentence.

. J. Preserve the network location, if any, given in the Document for public access to a Transparent copy of the Document, and likewise the network locations given in the Document for previous versions it was based on. These
may be placed in the "History" section. You may omit a network location for a work that was published at least four years before the Document itself, or if the original publisher of the version it refers to gives permission.

. K. For any section Entitled "Acknowledgements" or "Dedications", Preserve the Title of the section, and preserve in the section all the substance and tone of each of the contributor acknowledgements and/or dedications given

therein.

L. Preserve all the Invariant Sections of the Document, unaltered in their text and in their titles. Section numbers or the equivalent are not considered part of the section titles.

M. Delete any section Entitled "Endorsements". Such a section may not be included in the Modified Version.

N. Do not retitle any existing section to be Entitled "Endorsements” or to conflict in title with any Invariant Section.

O. Preserve any Warranty Disclaimers.

If the Modified Version includes new front-matter sections or appendices that qualify as Secondary Sections and contain no material copied from the Document, you may at your option designate some or all of these sections as

invariant. To do this, add their titles to the list of Invariant Sections in the Modified Version's license notice. These titles must be distinct from any other section titles.

You may add a section Entitled "Endorsements”, provided it contains nothing but endorsements of your Modified Version by various parties--for example, statements of peer review or that the text has been approved by an organization

as the authoritative definition of a standard.

You may add a passage of up to five words as a Front-Cover Text, and a passage of up to 25 words as a Back-Cover Text, to the end of the list of Cover Texts in the Modified Version. Only one passage of Front-Cover Text and one of

Back-Cover Text may be added by (or through arrangements made by) any one entity. If the Document already includes a cover text for the same cover, previously added by you or by arrangement made by the same entity you are

acting on behalf of, you may not add another; but you may replace the old one, on explicit permission from the previous publisher that added the old one.

The author(s) and publisher(s) of the Document do not by this License give permission to use their names for publicity for or to assert or imply endorsement of any Modified Version.

5. COMBINING DOCUMENTS

You may combine the Document with other documents released under this License, under the terms defined in section 4 above for modified versions, provided that you include in the combination all of the Invariant Sections of all of
the original documents, unmodified, and list them all as Invariant Sections of your combined work in its license notice, and that you preserve all their Warranty Disclaimers.

The combined work need only contain one copy of this License, and multiple identical Invariant Sections may be replaced with a single copy. If there are multiple Invariant Sections with the same name but different contents, make the
title of each such section unique by adding at the end of it, in parentheses, the name of the original author or publisher of that section if known, or else a unique number. Make the same adjustment to the section titles in the list of
Invariant Sections in the license notice of the combined work.

In the combination, you must combine any sections Entitled "History" in the various original documents, forming one section Entitled "History"; likewise combine any sections Entitled "Acknowledgements", and any sections Entitled
"Dedications”. You must delete all sections Entitled "Endorsements”.

6. COLLECTIONS OF DOCUMENTS

You may make a collection consisting of the Document and other documents released under this License, and replace the individual copies of this License in the various documents with a single copy that is included in the collection,
provided that you follow the rules of this License for verbatim copying of each of the documents in all other respects.

‘You may extract a single document from such a collection, and distribute it individually under this License, provided you insert a copy of this License into the extracted document, and follow this License in all other respects regarding
verbatim copying of that document.

7. AGGREGATION WITH INDEPENDENT WORKS

A compilation of the Document or its derivatives with other separate and independent documents or works, in or on a volume of a storage or distribution medium, is called an "aggregate" if the copyright resulting from the compilation
is not used to limit the legal rights of the compilation's users beyond what the individual works permit. When the Document is included in an aggregate, this License does not apply to the other works in the aggregate which are not
themselves derivative works of the Document.

If the Cover Text requirement of section 3 is applicable to these copies of the Document, then if the Document is less than one half of the entire aggregate, the Document's Cover Texts may be placed on covers that bracket the
Document within the aggregate, or the electronic equivalent of covers if the Document is in electronic form. Otherwise they must appear on printed covers that bracket the whole aggregate.

8. TRANSLATION

Translation is considered a kind of modification, so you may distribute translations of the Document under the terms of section 4. Replacing Invariant Sections with translations requires special permission from their copyright holders,
but you may include translations of some or all Invariant Sections in addition to the original versions of these Invariant Sections. You may include a translation of this License, and all the license notices in the Document, and any
Warranty Disclaimers, provided that you also include the original English version of this License and the original versions of those notices and discl In case of a di between the translation and the original version of
this License or a notice or d imer, the original version will prev.
If a section in the Document is Entitled "Acknowledgements”, "Dedications”, or "History", the requirement (section 4) to Preserve its Title (section 1) will typically require changing the actual title.

9. TERMINATION
You may not copy, modify, sublicense, or distribute the Document except as expressly provided for under this License. Any other attempt to copy, modify, sublicense or distribute the Document is void, and will automatically terminate
your rights under this License. However, parties who have received copies, or rights, from you under this License will not have their licenses terminated so long as such parties remain in full compliance.

10. FUTURE REVISIONS OF THIS LICENSE

The Free Software Foundation may publish new, revised versions of the GNU Free Documentation License from time to time. Such new versions will be similar in spirit to the present version, but may differ in detail to address new
problems or concerns. See http://www.gnu.org/copyleft/

Each version of the License is given a distinguishing version number. If the Document specifies that a particular numbered version of this License "or any later version" applies to it, you have the option of following the terms and
conditions either of that specified version or of any later version that has been published (not as a draft) by the Free Software Foundation. If the Document does not specify a version number of this License, you may choose any version
ever published (not as a draft) by the Free Software Foundation.

ADDENDUM: How to use this License for your documents

To use this License in a document you have written, include a copy of the License in the document and put the following copyright and license notices just after the title page:
Copyright (c) YEAR YOUR NAME.
Permission is granted to copy, distribute and/or modify this document

under the terms of the GNU Free Documentation License, Version 1.2

or any later version published by the Free Software Foundation;

with no Invariant Sections, no Front-Cover Texts, and no Back-Cover Texts.
A copy of the license is included in the section entitled

"GNU Free Documentation License".
If you have Invariant Sections, Front-Cover Texts and Back-Cover Texts, replace the "with...Texts." line with this:

with the Invariant Sections being LIST THEIR TITLES, with the
Front-Cover Texts being LIST, and with the Back-Cover Texts being LIST.

If you have Invariant Sections without Cover Texts, or some other combination of the three, merge those two alternatives to suit the situation.
If your document contains nontrivial examples of program code, we d releasing these in parallel under your choice of free software license, such as the GNU General Public License, to permit their use in free
software.



http://www.gnu.org/copyleft/.
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