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INLEDNING

I detta meddelande redogéres for resultaten betriffande forsoken nr 1A, 1B, 2A, 4A, 4B, 5A,
5B, 6A, 6B, 7A, 7B, 8A, 8B, 9A, 10A, 11B, 14A, 14B, 16A, 17A, 19A, 20A, 20AA, 22A,
23A, 24A, 28A, 30A, 36A, 36B, 37A, 38B, 45A,47A, 51A och 54B.

Filtforsoken dr beldgna i Simlingsdalen,
Ultuna, Bogesund och Sivar. Filtet i Ultuna
ersatte ir 1984 ett tidigare forsoksfalt i
Vassmolosa och filtet i Sivar ersatte 4r 1973
ett fdlt i Norrfors (25 km vister om Sivar).
Forsok finns ocksé i vixthus. Dessa flyttades &r
1978 fran Stockholm till Uppsala.

Ultuna @

Bogesund ¢

Forsoksfiltens beldgenhet visas pa
kartskissen till hoger.

Simiadngsdalen



Forsoksmaterialet utgors av stavar och stolpar. Stavarna har méitten 20 x 50 x 500 mm. Vid
forsokets borjan placeras stavama till halva sin lingd i marken p3 forsoksfilten (se bild A).
Stolpama ir av olika dimensioner och lingder. Stavama har inspekterats varje &r och
stolparmna vart annat 4r. Foreliggande rapport avser 1988 irs inspektioner.

Stavarna i filt- och vixthusforsoken bedomdes med avseende pa rétangrepp och provades
dven i en apparat, som bryter staven da den forlorat ca 80 % av sin bojhéllfasthet. Rétskadans
omfattning graderas enligt foljande femgradiga skala:

Tillstind Bedomning Rotstyrke-

av rotstyrkan index

Friskt - inget synligt angrepp 0 0
Svagt angrepp 1 25
Mittliga angrepp 2 50
Svért angrepp 3 75
Mycket svért angrepp (provet 4 100
utdomt p g a brott vid boj-

ningsprov)

Genom att addera rotstyrkeindex for stavama i varje grupp och dividera med summan av
antalet stavar erhélles ett medelvirde for varje impregneringsmedel och upptagning. Nir alla
stavar i en grupp utdomts (medelvirdet for rotstyrkeindex = 100) beriknas medellivslingden.

Samma bedomning betriffande rotskadans omfattming gjordes pa stolpmaterialet.
Bojhallfasthetsprov utfordes emellertid inte. Rotindex = 100 for en stolpe innebir att
splintvedsandelen i stolpen dr mycket svart angripen (helt genomrotad).

P4 filtet i Simlangsdalen finns flera stavforsok som administreras av NTR (Nordiska
Triskyddsradet). Dessa forsok har nyligen rapporterats i tvi publikationer av Bergman, O.
och Jermer, J., NTR Inf. nr 21 (1989) och nr 22 (1990). I Siml4ngsdalen finns ocksa forsok
med stolpar och sliprar som administreras av WEI (West-Europdisches Institut fiir
Holzimprignierung). Rapporter: Broese van Groenou, H., Henningsson, B. Material und
Organismen 11(1976), 253-272 och Broese van Groenou, H., WEI, Versuchsfelder,
Ergebnisse, Teil 2, Dok. 1474 (D), 1985.



Bild A. Del av forsoksfiltet i Simldngsdalen
Part of the test field in Simldngsdalen

Forsok 1A och 1B. Kommunikationsverkens forsok med stavar och stolpar

Forsoket startades 1943. Stavar och stolpar impregnerades med Basilit UA, Bolidensalt BIS,
Boliden Floursalt och kreosotolja.

Samtliga stavar var utdomda redan ar 1967. Resultaten redovisades i Triskyddskommitténs
meddelande nr 94.

Stolpar av tvd olika liangder, 2.23 m och 0.73 m, utsattes i Simldngsdalen, Lunnaby &ker och
skog och Ljungbyholm. Ar 1966 flyttades stolpama frin Lunnaby, som ligger i nirheten av
Vixjo, till Simlangsdalen. Stolparna i Ljungbyholm flyttades till Vassmolosa ar 1971 och
sedan till Ultuna 1984. Upptagningen har berdknats pa hela volymen inklusive kidrnveden.
For stolpar 2.23 m 14nga &r resultaten foljande (tab. 1, fig. 1): Alla Basilit-stolpar har utdoémts.
Av Boliden BIS-impregnerade stolpar har alla utom tv3 utdémts. Alla fluorstolpar har
utdomts. De kreosotimpregnerade stolparna visar méttliga till svdra angrepp. Alla stolpar med
lingden 0.73 m har utdémts utom fem stycken impregnerade med kreosotolja (tab. 2, fig. 2).



Forsok 2A. Telestyrelsens forsok med utsigade kippar

Med undantag av det K33-impregnerade materialet, som utsattes 1948, startades detta forsok
1940. Kvar finns nu endast K33-impregnerade kippar. De visar efter 40 &r méttliga till svira

angrepp (tab. 3).

Forsok 4A och 4B. Stavar och stolpar impregnerade med Bolidensalt K33

Detta forsok har pagitt i 40 ar. P4 grund av att filten i Lunnaby maiste overges, flyttades
forsoksmaterialet darifrdn till Simlangsdalen ar 1966. Forsoksmaterialet i Ljungbyholm
flyttades dr 1971 till Vassmolosa och sedan ar 1984 till Ultuna. Stolparnas upptagning ar
beriknad p4 hela volymen inklusive kimveden.

Ett fital stavar med upptagningen 12 kg/m3 finns dnnu kvar (tab. 4 och fig. 3b). Alla stolpar
impregnerade med K33 visar endast svaga angrepp (tab. 5).

Forsok SA och 5B. Dubbelimpregnering

Ar 1948 iglngsattes ett forsok med doppning i flera oljor av virke, som forst impregnerats
med Boliden BIS-salt. Materialet, som omfattade bide stavar och stolpar, utsattes dels i
vixthus och dels i Simldngsdalen. I tabell 6 och 7 samt i figur 4 och 5 finns resultaten
sammanstillda.

I vixthuset forstordes oimpregnerade och konsthartsimpregnerade stavar pé kortare tid 4n ett
ar. Stavar impregnerade enbart med Boliden BIS-salt fick i vixthuset en genomsnittlig
livslangd om 5.9 4r. Doppning med konstharts kunde inte forldnga varaktigheten, medan de
ovriga oljorna 6kade medellivslidngden till 8.0 - 9.4 &r.

I Simlingsdalen har fram till nu alla stavar utom tvi av de kreosotimpregnerade utdomts.
Aven resultaten dir visar en, om man undantar konstharts, avsevird forlingning av
medelvaraktigheten genom doppning. Tryckimpregnering med kreosotolja gav emellertid
bittre effekt dn samtliga doppningsforfaranden. Att behandling med BIS-salt + konstharts gett
sdmre resultat 4n enbart behandling med BIS kan delvis ha sin forklaring i att konsthartset var
av karbamidtyp och siledes mycket kviverikt. Tillgangen pi kvive ir av stor betydelse for
rotsvamparnas utveckling. Dessutom kan konsthartset ha forsvérat virkets uttorkning vid
sekundir vattenupptagning efter regn och sné.



Alla stolpar i vixthuset utom fyra kreosotstolpar 4r nu utdéomda (tab. 7, fig. 5). De stolpar i
Simldngsdalen som impregnerats enbart med BIS-saltet har utdomts. Medelvaraktigheten blev
33.8 4r. Av de stolpar som doppats i olika oljor efter BIS-impregneringen finns fortfarande
ndgra fi kvar. Inga kreosotimpregnerade stolpar har dnnu utdomts. Deras rotstyrka dr endast
12 %. Generellt forefaller utvecklingen hos stolpvirket gé i samma riktning som hos stavarna
men i lingsammare tempo.

Forsok 6A och 6B. Jaimforande forsok med Hoganisolja och kreosotolja

Ur den stenkol, som brots vid Hoganis-Billesholms AB, framstilldes en olja, som i
mykologiska forsok visade sig likvirdig med kreosotolja. Oljan har provats i forsok med
stavar och stolpar utsatta i viixthuset och i Simldngsdalen. Forsoken har pigétt i 40 4r.

Stavarna i vixthuset dr utdomda sedan 1ang tid tillbaka. Hoganidsoljan tycktes till en borjan ha
en nigot bittre rotskyddande forméga 4n kreosotoljan, men skillnaden utjimnades s3
sméiningom och medelvaraktigheten vid den hégsta upptagningen blev till slut 2.2 &r langre
for kreosotoljan 4dn for Hoganisoljan. P4 provfiltet i Simlingsdalen dr Hogandsolja
fortfarande nigot bittre 4n kreosotolja. Se tabell 8 och figur 6.

Stolparna i vixthuset 4r méttligt till svirt angripna. Hogandsoljan har dven hir gett ett bittre
skydd in kreosotoljan (tab. 9 och fig. 7). I Simlingsdalen har endast svaga angrepp hos
stolparna upptickts (tab. 9). Antalet friska stolpar &r storre bland de som impregnerats med
Héganisolja dn med kreosotolja.

Forsok 7A och 7B. Jamforelse mellan rotforloppen i vixthus och pa filtprovyta
(Simlangsdalen)

I forsoket ingick stavar och stolpar som impregnerats med Bolidensalt BIS och kreosotolja
samt oimpregnerade stavar. Varje serie omfattade 100 stavar och 20 stolpar. For stavarna i
Simlangsdalen var de genomsnittliga upptagningamna av BIS-salt 15.7 kg/m3 och av
kreosotolja 126 kg/m3.

Resultaten av stavforsoken efter 38 ar redovisas i tabell 10 och figur 8. Alla stavar har
utdémts. Bide de saltimpregnerade och de kreosotimpregnerade stavarna rétade ungefir
dubbelt si snabbt i vixthuset som pd provfiltet. Kreosotstavarnas medelvaraktighet var mer
an dubbelt si 14ng som BIS-stavarnas bide i vixthuset och i Simlangsdalen.
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Medelvaraktigheten for oimpregnerade stolpar blev 2.8 ir i vixthus och 7.0 4r pa forsoksfiltet
i Simldngsdalen. Alla BIS-impregnerade stolpar i vixthuset var utdomda redan vid 1980 &rs
revision. Medelvaraktigheten blev 21.6 ir. PA forsoksfiltet finns endast en stolpe kvar. De
kreosotimpregnerade stolparna i viixthuset visar mittliga angrepp medan mer &n hilften av
kreosotstolparna p4 forsoksfiltet fortfarande &r utan angrepp (tab. 11, fig. 9).

Forsok 8A och 8B. Stavar och stolpar impregnerade med Bolidensalterna S och S25

Forsoket utsattes 1950 och 1951. Samtliga stavar dr utdomda (medd. 78, tab. 1 och medd. 82,
tab. 12). Rotforloppet framgar av medd. 86, figur 1. Resultaten visar en ndgot hogre
medelvaraktighet for S25 4n for S-saltet.

Forsoksresultaten med stolpar framgér av tabell 12. Medelvaraktigheten for oimpregnerade
stolpar blev 2.8 ir (vixthus), 7.0 &r (Simldngsdalen) och 10.3 ir (Bogesund). Det finns en klar
skillnad mellan S- och S25-stolparna. I vixthuset blev medelvaraktigheten for S-stolpama
21.0 &r och for S25-stolparna 29.7 &r. I Bogesund idr S-stolparna svrt angripna medan S25-
stolparna dr méttligt angripna (fig. 10). I Siml&ngsdalen ir alla S-stolpar utdémda.

" Medelvaraktigheten blev 31.8 &r. Rotstyrkan for S25-stolparna ér 58 %.

Forsok 9A. Stavar impregnerade med pentaklorfenol, zink och kromat

Forsoket utsattes 1951 i Simldngsdalen. Det innefattar stavar impregnerade med
pentaklorfenol, Na-pentaklorfenolat samt Na-pentaklorfenolat med olika méingder av
zinksulfat eller kaliumkromat.

Resultaten efter 37 &r framgér av tabell 13 och figur 11. Stavarna innehéllande enbart Na-
pentaklorfenolat utdomdes efter 4-5 ar. Tillsats av zink eller kromat forldngde i allménhet
medelvaraktigheten med 2-3 4r. Vid mycket hoga halter av zinksulfat férdubblades dock
varaktigheten. Impregnering med pentaklorfenol dr emellertid 6verldgsen. Stavarna ar
fortfarande endast mattligt angripna vid de badda hogre upptagningsniviermna.
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Forsok 10A. Stavar impregnerade med olika fraktioner av kreosotolja

Forsoket utsattes 1951 i Simlangsdalen, och omfattade 162 stavar. Stavarnas tillstind efter 37
ar och rotforloppet framgér av tabell 14 och figur 12. Nigot bittre resultat har hittills erhallits
med kreosotoljor extraherade med 1 % svavelsyra eller Ca(OH),. Upptagningen i dessa serier
var dock visentligt hogre &@n i vriga serier. En hogre fenolhalt eller extraktion med NaOH,
medfor ingen visentlig fordndring av kreosotoljans rétskyddande egenskaper.

Forsok 11B. Stolpar impregnerade med BIS-salt och kreosotolja efter olika
barkningssitt och med eller utan vattenliggning

I meddelande nr 4 dterfinnes forsokets uppliggning samt de upptagningar av
impregneringsmedel som erh6lls vid de olika behandlingarna.

Tre barkningsmetoder anvindes, ndmligen helbarkning, savbarkning och skalbarkning.

Halva virkeskvantiteten vattenlagrades under en méinad varefter alla stolpar lufttorkades.
Fullimpregneringen utfordes sedan vid 8 atm med tre trycktider: 5, 30 och 120 min efter en
vakuumperiod av 30 minuter. Nigra av stolparna impregnerades ocksd enligt Riipingmetoden.

Sammanfattningsvis visade impregneringarna att barkningssittet inte hade nigon tydlig
inverkan pa upptagningen av impregneringsmedel. Diremot férh6jde vattenldggningen
visentligt upptagningshastigheten och dirigenom upptagningen vid korta trycktider, sirskilt
for kreosotolja.

Resultaten efter 37 4r i filt redovisas i tabell 15. Eftersom inga skillnader mellan de olika
barkningssitten foreligger, har hel- sav- och skalbarkning sammanslagits. Betraffande de
oimpregnerade stolparna, som endast sattes ut i Simldngsdalen, s konstaterades samma
medelvaraktighet for vattenlagrade som for icke vattenlagrade stolpar. Alla saltimpregnerade
stolpar i Simlingsdalen har utdémts medan mer &n hilften av stolpama i Bogesund
fortfarande finns kvar, dock svért angripna. Resultaten for de saltimpregnerade stolparna visar
ocks4, att trots en visentlig skillnad i upptagen mingd impregneringsmedel hos vattenlagt och
icke vattenlagt virke vid korta trycktider, si kan inte nigra skillnader i medelvaraktighet eller
angreppsgrad konstateras.
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Diremot uppvisar stolparna som impregnerats med kreosotolja enligt Riiping sparmetod vissa
skillnader i angreppsgrad. Vattenlagt virke har mindre skador &n icke vattenlagt virke, men
upptagningen av kreosotolja dr ocksd hogre hos de vattenlagrade stolparna. De
fullcellimpregnerade kreosotstolparna ir alla fortfarande utan angrepp.

Forsok 14A och 14B. Stavar och stolpar impregnerade medelst tryckvixling
(OPM-metoden)

Forsoket utsattes 1952 i Simlangsdalen och Bogesund och omfattade stavar av bide furu och
gran. Bolidensalterna TV och TV50 anvéndes. Bolidensalt TV innehdller enbart zinksalter
medan TVS50 bestdr av 50 % zink- och 50 % kopparsalter. Forsokets anordning, upptagna
kvantiteter samt resultatet efter 36 ir framgér av tabellerna 16 och 17 och figurerna 13a, 13b,
13¢ och 14. Upptagningarna for stolpar i tabell 17 har i tidigare meddelanden varit felaktiga.
Sten T. Henriksson har i detta meddelande beridknat fram nya upptagningar efter granskning
av protokollen frin impregneringama. De nya upptagningarna grundar sig pd kemiska
analyser av upptagningen i splintveden hos ett antal extra stolpar. Dessa upptagningar har
sedan multiplicerats med procentandelen splintvolym for varje stolpe.

Alla stavar har utdomts. Med OPM-teknik och impregneringsmedlet TV50 kunde
medelvaraktigheten hos stavarna tva till tredubblas hos gransplint och tre till fyrdubblas hos
tallsplint. Behandling av kidrnved av gran medforde emellertid ingen nimnvird 6kning av
varaktigheten. Upptagningarna i grankdman var ocksa blygsamma.

Oimpregnerade tallstolpar visade samma medelvaraktighet som oimpregnerade granstolpar i
Simléngsdalen, ca 7 &r (tab. 17). I Bogesund blev medelvaraktigheten for oimpregnerade
tallstolpar 16.2 &r jimfort med 13.7 4r for oimpregnerade granstolpar. Medelvaraktigheten i
Simlingsdalen for tall- och granstolpar impregnerade med TV-saltet blev lika, ca 30 &r.
Motsvarande stolpar i Bogesund visar ndstan samma rotstyrka, omkring 65 %. Det
kopparhaltiga TV 50-saltet har givit det klart bésta resultatet (tab. 17, fig. 14).

Forsok 16A. Stavar, impregnerade med olika kombinationer av koppar, zink,
pentaklorfenol och arsenik

Forsoket, som utsattes 1953 i Ljungbyholm, Norrfors och i vixthuset, omfattade totalt 400
stavar. Stavarna i Ljungbyholm flyttades till Vassmolosa &r 1971 och sedan till Ultuna 1984.
Stavarna tryckimpregnerades med ammoniakaliska i6sningar med koppar- och zinksalter,
pentaklorfenol, As,03 och As,Oj5 i koncentrationer, som angivits i tabell 18, ddr ocksa
upptagningen samt resultatet efter 35 4r framgér. I vixthuset 4r alla stavar utdomda for lange
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sedan. P4 filten finns fortfarande nigra stavar kvar. Av resultaten framgér att koppar i
koncentrationer 6ver 0.3 % har en god rotskyddseffekt, som ytterligare forstarkts nagot
genom tillsats av pentaklorfenol eller arsenik.

Forsok 17A. Stavar, impregnerade med Boliden S25, KP-Cuprinol, Celcure och
kreosotolja

Hosten 1955 utsattes forsoksstavarna pa fyra olika provfilt och i vixthus. De hade
impregnerats med S25, KP-Cuprinol, Celcure (= Celcure O) och kreosotolja i fem olika
koncentrationer. Resultaten efter 33 ir framgar av tabell 19. Alla forsoksstavar i vixthus har
for linge sedan utdomts. Skillnaderna i medelvaraktighet mellan saltmedlen var sma. I
faltforsoken forefaller Celcure vid jamforbara upptagningar har skyddat virket bittre dn de
6vriga saltmedlen. Rotforloppet for stavarna i Simldngsdalen finns &skadliggjort i figurerna
15 a-d.

Forsok 19A. Stavforsok med Bolidensalterna S25 och K33

Detta forsok utsattes varen 1957 pi fyra forsoksfdlt och i vixthus. Resultat efter 31 &r har
sammanstillts i tabell 20.

I vixthuset dr alla stavar utdomda sedan lang tid tillbaka. Vid de tv3 hogsta upptagningarna
blev medelvaraktigheten ca tre ginger lingre for K33 4n for S25. I faltforsoken visar K33 vid
jamforbara upptagningar genomgaende betydligt bittre resultat 4n S25. Av figurema 16 a-c
framgar rotforloppet i Simlidngsdalen, Ultuna (Vassmoldsa) och i vixthuset.

Forsok 20A och 20AA. Stavforsok med Boliden K33, KP-Cuprinol och
kreosotolja

Forsoket utsattes 1959 1 Simlangsdalen och Bogesund och omfattade 493 stavar. De
tryckimpregnerades med fem koncentrationer av K33 och KP-Cuprinol samt sex
koncentrationer av kreosotolja. De upptagna mingderna samt resultat efter 29 &r framgir av
tabell 21. I tabellen visas ocksd resultaten fran ett forsok med bokstavar impregnerade med tre
koncentrationer av KP-Cuprinol (20AA): Alla stavar i sistndmnda forsok dr utdémda.
Medelvaraktigheten hos stavar impregnerade med en fyraprocentig 16sning blev 17.3 ar i
Simladngsdalen och 21.2 ar i Bogesund.
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Forsok 22A. Impregnering av bjork och bok med Boliden K33, KP-Cuprinol
och kreosotolja

Forsoket utsattes 1960 i Simlingsdalen och Bogesund och omfattade 200 stavar. Tabell 22
visar upptagningen av impregneringsmedel samt resultat efter 28 &r. Alla stavar har nu
utdomts. Bjork- och bokstavar impregnerade med Boliden K33 visade ungefar samma
medelvaraktighet pd de tva fdlten. Samma gillde ocksé for bjork- och bokstavar
impregnerade med KP-Cuprinol.

Forsok 23A. OPM-impregnering av gransplint och grankirna med Boliden K33

Forsoket utsattes 1960 i Simldngsdalen och omfattade 90 stavar. Tv3 koncentrationer av K33

anvindes. Behandlingstiden var atta timmar.

Av tabell 23 framgar dels upptagningen och dels resultatet efter 28 ar. Upptagningama for
gransplint har i tidigare meddelanden varit felaktiga. Sten T. Henriksson har i detta
meddelande med erfarenhet frin OPM-impregneringar uppskattat medelupptagningen till 7.2
kg/m3 for koncentration 0.95 % och till 12.2 kg/m3 for koncentrationen 1.70 %. Alla stavar i
forsoket dr utdémda. Medelvaraktigheten for oimpregnerad gransplint resp grankirna blev
nistan densamma, ca 2 4r. De impregnerade gransplintstavamna visade ungefir dubbelt si 14ng
medelvaraktighet som de impregnerade stavarna av grankérna.

Forsok 24A. Internationellt filtforsok med impregnerade stavar.

Forsoket startades i samarbete med Bundesanstalt fiir Materialpriifung, Berlin-Dahlem, och
Centre Technique du Bois, Paris.

Stavamna tryckimpregnerades med foljande medel: Boliden K33, Celcure O, Wolmanit UA-
Reform, Wolmanit U-Reform, Wolmanit CB, KP-Cuprinol, kreosotolja samt pentaklorfenol,
16st i eldningsolja 3. Medlens sammansittning redovisas i tabell 24. Av varje medel anvéndes
vid impregneringen fem koncentrationer (fér PCP i olja fyra koncentrationer). Upptagningar
visas i tabell 25-27. Likvirdigt material utsattes samtidigt pa forsoksfilt i Tyskland, Frankrike
och Sverige (Simlingsdalen) 1962.

Tabell 25 samt figur 17 och 18 visar tillstindet hos stavarna efter 26 ar i filt.
Medelvarkatigheten for oimpregnerade stavar blev 3.6 ar. En jimforelse vid de upptagningar
for klass A som rekommenderats av NTR visar att Boliden K33, Celcure O och Wolmanit CB
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hittills gett de bista resultaten. Direfter foljer KP-Cuprinol, kreosotolja och pentaklorfenol
(jamfor vid pilamna i figur 17). Alla stavar impregnerade med de tv3 andra Wolmanitsalterna
ar tidigare utdomda. Vid hogsta upptagning blev medelvaraktigheten 14.9 &r for UA-Reform
och 7.7 &r for U-Reform.

Som tidigare ndimndes pagir detta faltforsok ocksa i Frankrike och Tyskland. I den senaste
rapporten (Svenska Traskyddsinstitutet meddelande nr 156, 1986) refererades resultaten efter
20 &r fran det franska féltforsoket.

Tabell 26 och 27 visar resultat av ett parallellforsok i Simlangsdalen med stavar, utsdgade av
furuvirke (Pinus sylvestris) frAn Frankrike och Tyskland och som impregnerats med en
koncentration av varje medel. Ordningsfoljden mellan impregneringsmedlen 4r ungefar
densamma som i huvudforsoket (tab. 25).

Forsok 28A. Stavforsok med samtliga av Triaskyddskommittén godkianda
tryckimpregneringsmedel ar 1965

Forsoket utsattes &r 1965 i Simlingsdalen och Bogesund. Det omfattade 420 stavar. Stavarna
tryckimpregnerades med tre koncentrationer av varje medel. Kreosotoljan utspiddes med
toluen i forhillandena 2:1, 1:2 och 1:5. Resultaten efter 23 ir framgir av tabell 28.

Medelvaraktigheten for oimpregnerade stavar blev 2.1 4r i Simlédngsdalen och 3.8 &r i
Bogesund. Samtliga stavar impregnerade med Boliden S25 har utdémts i Bogesund och alla
utom en i Simlingsdalen. Medelvaraktigheten for hdgsta upptagning blev 18.3 &r i Bogesund.
Boliden S25 finns inte langre med pa Triaskyddsinstitutets lista over godkdnda medel. Andra
medel som inte heller finns med pa denna lista numera dr KP-Cuprinol och BP-Hylosan.
Impregneringsmedlen Boliden K33, Tancas, Wolmanit CB och Celcure O visar pé vardera

faltet ganska 6verensstimmande resultat.

Forsok 30A. Stavforsok med Bolidensalterna P50, K33 och S25 med tillsatserna
A= AgNO3 eller B = B203

Forsoket utsattes r 1960 i Simlangsdalen. I forsoket ingar Bolidensalterna P50, K33 och S25
med tillsatserna A = AgNOj eller B = B,0;. Ett forsoksled utgores dock av P50 utan tillsats.
Upptagningar och resultat efter 28 ir visas i tabell 29. Nistan alla stavar impregnerade med
medel, dir tillsatser ingdr har utdomts.
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Forsok 36A. Stavar impregnerade med Tancas C

Forsoket utsattes 1964 i Simlingsdalen och omfattade 72 stavar. De anvinda
koncentrationema och resultaten efter 24 &r visas i tabell 30 och figur 19. Alla stavar
impregnerade med de tre ldgsta koncentrationema (0.2, 0.5 och 1.0 %) har utdémts medan de
impregnerade med de tvd hogsta (2 och 4 %) visar svaga till mattliga angrepp.

Forsok 36B. Stolpar impregnerade med Boliden K33

Forsoket utsattes &r 1973 i Simldngsdalen och Bogesund. Stolpar med lingden 1.5 m
impregnerades med tre koncentrationer (0.5, 1.0 och 2.0 %) av Boliden K33. Syftet med
forsoket var att studera mikrobiella angrepp och urlakning. For dessa analyser har en del
stolpar tagits ur forsoket.

Resultaten betriffande rotstyrka efter 15 &r visas i tabell 31. De stolpar som impregnerats med
den lidgsta koncentrationen visar svaga angrepp medan de flesta av de som impregnerats med
den hogsta koncentrationen fortfarande ir friska.

Forsok 37A. Stavforsok med Bolidensalt K33, Tancas C, Celcure A, KP-Cuprinol och
salterna K64, KC64 och C64

Forsoket utsattes r 1967 i Simldngsdalen och omfattade 600 stavar. K64 innehller koppar,
krom, arsenik och fosfor och C64 koppar, krom och fosfor. KC64 utgdres av en blandning av
K64 och C64. Anbringade koncentrationer, upptagningar och resultat efter 21 ar visas i tabell
32. Medelvaraktigheten for oimpregnerade stavar blev 3.2 &r. De tre CCA-salterna Boliden
K33, Tancas C och Celcure A visar nistan helt 6verensstimmande resultat. K64 antyder i de

ligre koncentrationerna ndgot bittre resultat dn de tre forstndmnda salterna. Bist resultat visar
Co4.

Forsok 38B. Stolpar av bok impregnerade med Boliden K33
Forsoket utsattes &r 1974 i Simldngsdalen och Bogesund. Stolpar med lingden 1.5 m

impregnerades med tre koncentrationer (0.5, 1.0 och 2.0 %) av Boliden K33. Syftet med
forsoket var detsamma som med forsok 36B.
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Resultaten betréffande rotstyrka efter 14 ar visas i tabell 33. Rétskadoma dr mer omfattande i

Simlingsdalen 4n i Bogesund. Bokstolpama &r ocks3 mer angripna &n tallstolpama i forsok
36B.

Forsok 45A. Stavforsok med nio koncentrationer av Celcure M och Boliden K33

Forsoket utsattes &r 1973 i Simldngsdalen, Bogesund och Sivar. Nio koncentrationer av
vardera medlet valdes, fran 0.25 till 5.0 % for Celcure M och frin 0.125 till 2.5 % for Boliden
K33. For stavar i Siml4dngsdalen impregnerade med Boliden K33 och koncentrationema 0.125
- 0.75 % delades antalet stavar mellan det stora filtet i Siml4ngsdalen och ett filt i Agarp,
beldgen S km frin Simlingsdalen (tab. 34). Syftet med forsoket var att jaimfora Celcure M
med Boliden K33. Stavama pa filtet i Agarp flyttades &r 1978 till faltet i Simlangsdalen.

Medelvaraktigheten for oimpregnerade stavar blev 2.1 &r i Simldngsdalen, 4.6 ar i Bogesund
och 3.9 &r i Sédvar. Stavar impregnerade med de ldgsta koncentrationema har redan utdomts.
Den upptagning som NTR rekommenderar i klass A 4r 12 kg/m3 for Boliden K33 och 21
kg/m3 for Celcure M. Dessa virden markeras med pilar i figur 20.

Forsok 47A. Stavforsok med laga koncentrationer av Boliden K33, KP-Cuprinol och
Boliden BIS

Forsoket utsattes 4r 1973 i Simlangsdalen och Agarp, belidget 5 km frin Simlingsdalen. De
valda koncentrationerna var 0.1, 0.25 och 0.5 av den "normala” anvindningskoncentrationen
for varje medel (tab. 35). Syftet med forsoket var att jaimfora det gamla Bolidensaltet BIS
med Boliden K33 och KP-Cuprinol. Stavamna i Agarp flyttades 4r 1978 till filtet i
Simldngsdalen.

Alla stavar i forsket har nu utdomts. Medelvaraktigheten vid en upptagning av 6.5 kg/m3 for
Boliden BIS, 8.2 kg/m3 for KP-Cuprinol och 5.7 kg/m3 for Boliden K33 blev 7, 10 respektive
12 &r.
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Forsok S1A. Stavar av bok och bjork impregnerade med ammoniakaliska
traskyddsmedel

Forsoket utsattes &r 1976 i Simldngsdalen. Upplidggningen av detta forsok har utforligt
beskrivits av Henningsson, B., Higer, B. och Nilsson, T. i Holz als Roh- und Werkstoff 38
(1980), 95-100. De triskyddsmedel som anvindes var foljande: 1. KPN vilket dr detsamma
som Cuprinol Tryck. 2. KPN spec. dr Cuprinol Tryck med en extra tillsats av
ammoniumkarbonat, 3. Amline spec. innehdller 6 % Cu, 4 % As,O5 och 4 % CrO;. Som
16sningsmedel anvindes ammoniumkarbonat pa liknande sitt som i KPN. 4. Boliden K33.
Koncentrationer med upptagningar redovisas i tabell 36. I vissa forsoksled fordrojdes
torkningen av stavarna efter impregneringen genom att de forvarades inslagna i plast under tre
veckor. Syftet med detta var att skapa mojligheter for en bittre fordelning av
impregneringsmedlen i veden och en bittre intringning i cellviggarna. Efter denna period

torkades stavarna pd samma sitt som de stavar som inte varit inslagna i plast.

Efter 12 4r finns endast ett f3tal stavar kvar i filt, impregnerade med den hogre
koncentrationen av KPN spec. och med Boliden K33 (tab. 36). Medelvaraktigheten for bok-
och bjorkstavar impregnerade med Amline spec. och fordr6jd torkning blev ca 8 &r. Bok- och
bjorkstavar impregnerade med den ldgre koncentrationen av KPN spec. och fordr6jd torkning
visade nistan samma medelvaraktighet, 5.5 resp. 5.6 &r. Impregnering med samma
koncentration av KPN men utan fordr6jd torkning gav ngra ménader langre
medelvaraktighet. Bok impregnerad med Boliden K33 fick en medelvaraktighet av 7.4 4r.
For bjork impregnerad med Boliden K33 ir rétindex efter 12 &r 80 %.

Forsok 54B. Stolpar av gran impregnerade med kreosotolja

Detta forsok, som omfattade 20 stolpar, utsattes i Bogesund sommaren 1978. Materialet
kommer fran ett fors6k som beskrivits i publikationen "Effektema av vattenlagring av timmer
II. Inverkan pi stolpimpregnering” av Boutelje, J., Johansson, S. och Jonsson, U. i Svenska
Triskyddsinstitutet, meddelande nr 125, 1977. Granstolparna som var 3 m ldnga hade
vattenlagrats under 11 veckor med borjan i slutet av maj 1976. Efter vattenlagringen
lufttorkades stolparna och kreosotimpregnerades i Ludvika. Impregneringsprocessen var
foljande:
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1. Fortryck 0.4 MPa, 15 min

2. Oljepéafyllning, ingende oljetemperatur 120°C
3. Oljetryck 0.9 MPa, 3 h

4. Oljetappning, utgiende oljetemperatur 105°C
5. Forsta eftervakuum 90 %, 150 min

6. Andra eftervakuum 90 %, 90 min

Alla stolpar dr fortfarande efter 10 4r i Bogesund helt friska.
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INTRODUCTION

The present paper reports the results of experiments Nos 1A, 1B, 2A, 4A, 4B, 5A, 5B, 6A,
6B, 7A, 7B, 8A, 8B, 9A, 10A, 11B, 14A, 14B, 16A, 17A, 19A, 20A, 20AA, 22A, 23A, 24A,
28A, 30A, 36A, 36B, 37A, 38B, 45A,47A, 51A and 54B.

The experimental fields are situated in
Siml&ngsdalen, Ultuna, Bogesund and

Séavar (see map). The stakes in the field

in Ultuna were transferred from Vassmolosa

in 1984 while those in the field at Sdvar were
transferred from Norrfors (25 kilometers

west of Sivar) in 1973. There are also
experiments in a greenhouse. These were
transferred from Stockholm to Uppsala in 1978.

The location of the test fields
are shown on the map to right.

Simldngsdalen Assmolosa
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The test material consists of stakes and posts. The size of the stakes was 20 x 50 x S00 mm.
At the beginning of the experiment the stakes were placed in the soil to half of their length
(see photo on p. 7). The posts were of various dimensions and lengths. The stakes have been
examined every year and the posts every second year. This report presents the results of the
examination for 1988.

The stakes of the field and greenhouse tests were examined for decay and also tested in a
bending apparatus, which breaks the stakes when they have lost about 80 per cent of their
original bending strength. The extent of decay is graded according to the following scale:

Condition Grading Index of
decay decay
Sound - no visible decay 0 0
Slight decay 1 25
Moderate decay 2 50
Severe decay 3 75
Very severe decay (stake rejected, 4 100

due to failure in bending apparatus).

By adding up the index of decay for the stakes of each group and dividing the sum by the
number of stakes, the average index of decay for each preservative and retention is obtained.
When all stakes in a group have failed (average index of decay = 100), the average life is
calculated.

The same evaluation of decay was made for the posts except the bending test was not carried
out. A decay index of 100 for a post, means that the sapwood part of the post is very severely
(completely) decayed.

At the field in Simldngsdalen there are several stake tests which are administrated by NWPC
(Nordic Wood Preservation Council). These experiments have recently been reported in two
publications by Bergman, O. and Jermer, J. NWPC Inf. No. 21 (1989) and No. 22 (1990). In
Simlangsdalen there are also experiments with posts and sleepers, which are administrated by
WEI (West-Europiisches Institut fiir Holzimprignierung). Reports: Broese van Groenou, H.,
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Henningsson, B., Material und Organismen 11(1976), 253-272 and Broese van Groenou, H.,
WEI, Versuchsfelder Ergebnisse, Teil 2, Dok, 1474 (D), 1985.

Experiment 1A and 1B. Experiment with stakes and posts carried out on behalf of the
Civil Service authorities

This experiment was started in 1943. Stakes and posts impregnated with Basilit UA, Boliden
salt BIS, Boliden fluoride salt and creosote were set out.

All the stakes (exp. 1A) were rejected already in 1967. A discussion of the experimental
results was presented in Report No. 94 by the Swedish Wood Preservation Committee.

Posts of two different lengths, 2.23 m and 0.73 m, were set out in Simlingsdalen, Lunnaby
field and forest, and Ljungbyholm. In 1966 the posts were transferred from Lunnaby, which is
situated in the vicinity of Vixjo, to Simldngsdalen. The posts in Ljungbyholm were
transferred to Vassmolosa in 1971 and then to Ultuna in 1984. The retention is calculated on
the whole wood volume including the heartwood. The results of the 2.23 m posts are as
follows (Tab. 1, Fig. 1): All Basilit-posts have been rejected. Of the Boliden BIS-impregnated
posts all except two have been rejected. All fluor-posts have also been rejected. The creosote-
treated posts show moderate to severe decay. All posts of 0.73 m length have been rejected
except five posts treated with creosote (Tab. 2, Fig. 2).

Experiment 2A. Experiment with sticks cut from treated poles carried out on behalf of
the Telecommunications Administration

Apart from the material impregnated with Boliden K33, which was set out in 1948, this
experiment was started in 1940. Only Boliden K33-treated sticks are left. They show after 40

years moderate to severe decay (Tab. 3).
Experiment 4A and 4B. Stakes and posts treated with the Boliden salt K33

This experiment has been running for 40 years. The stakes and posts, set out in the Lunnaby
field and the Lunnaby forest, were transferred to Simléngsdalen in 1966. The experimental

material in Ljungbyholm was transferred to Vassmolosa in 1971 and then to Ultuna in 1984.
The retention of the posts is calculated on the whole wood volume including the heartwood.
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A few stakes with a retention of 12 kg/m3 are still left (Tab. 4 and Fig. 3b). All the posts
treated with Boliden salt K33 show only slight attack (Tab. 5).

Experiment SA and 5B. Double impregnation trials

In 1948, trials were begun with timber pretreated with Boliden salt BIS and then dipped in
different oils. The specimens, including both stakes and posts, were set out in the greenhouse
and at Simldngsdalen. Tables 6 and 7 and Figures 4 and 5 show the results obtained.

In the greenhouse, the untreated stakes and those treated with synthetic (carbamide) resin
were destroyed in less than one year. Stakes treated with Boliden salt BIS alone had an
average life of 5.9 years in the greenhouse. The dip-treatment with synthetic resin did not
prolong that life, while treatment with other oils increased the average life between 8.0 - 9.4
years.

In Simldngsdalen all stakes except two treated with creosote have been rejected. The results
show that a considerable prolongation of the average life of the stakes was obtained by
dipping, except in the case of synthetic resin. However, the effect of pressure-treatment with
creosote surpasses that of all kinds of dipping. The shorter average life of stakes treated with
BIS-salt and synthetic resin compared with those treated with BIS-salt alone, may be partly
explained by the fact that the resin was of carbamide-type and consequently rich in nitrogen.
The nitrogen supply is of great importance for the development of decay fungi. Furthermore,
the resin may have decreased evaporation from the wood after rain and snowfall.

All posts in the greenhouse except four creosote-posts are now rejected (Tab. 7, Fig. 5). The
posts in Simlingsdalen treated only with the BIS-salt have been rejected. The average service
life was 33.8 years. Of the posts dipped in different oils after the BIS-impregnation there are
still a few left. No creosote-treated posts have to date been rejected. Their index of decay was
only 12 %. Generally the post test is developing in the same way as the stake test, but more
slowly.

Experiment 6A and 6B. Comparative trials with Hogands oil and creosote
An oil, obtained from the coal mine owned by Hoganis-Billesholm AB, was found to be fully

equivalent to creosote in mycological tests. This oil was tested in stakes and posts in the
greenhouse and at Simlingsdalen. The experiment has now been in progress for 40 years.
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The stakes in the greenhouse were rejected a long time ago. During the first years, the
Hoganis oil seemed to have a somewhat better preserving effect than the creosote, but the
difference was slowly equalized, and the average life at the highest retention was finally
found to be 2.2 years longer for creosote than for Hoganis oil. On the test field at
Simlingsdalen the Hoganis oil is still somewhat better than the creosote. See Table 8 and
Figure 6.

The posts in the greenhouse are moderately to severely decayed. The Hoganis oil has also in
this case given better protection than the creosote (Tab. 9 and Fig. 7). In Simldngsdalen only a
slight decay has been discovered in the posts (Tab. 9). The number of sound posts is greater
among those treated with Hoganis oil than with creosote.

Experiment 7A and 7B. A Comparison between the rates of decay in a
greenhouse and a test field (Simldngsdalen)

Three different groups of stakes and posts were compared: untreated, impregnated with
Boliden BIS and impregnated with creosote. Each series included 100 stakes and 20 posts.
The average retention of the stakes in Simlangsdalen was 15.7 kg/m3 for the BIS salt and 126
kg/m3 for the creosote.

The results of the stake test after 38 years are shown in Table 10 and Figure 8. All stakes have
been rejected. Both the salt-treated and the creosote-treated stakes decayed about two times
faster in the greenhouse than on the test field. The average life of the creosoted stakes was
more than twice as long as that of the BIS-stakes, both in the greenhouse and at
Simlangsdalen.

The average life of the untreated posts was 2.8 years in the greenhouse and 7.0 years in the
field in Simldngsdalen. All of the BIS-treated posts in the greenhouse were rejected already in
the revision of 1980. The average life was 21.6 years. At the test field there is only one post
left. The creosote-treated posts in the greenhouse show moderate decay while more than half
of the creosote posts at the test field are still without decay (Tab. 11, Fig. 9).

Experiment 8A and 8B. Stakes and posts treated with the Boliden salts S and S25

The experiment was set up in 1950 and 1951. All the stakes have been rejected (cf Report No.
78, Table 1 and Report No. 82, Table 12). The course of decay is shown in Report No. 86,
Figure 1. The average life of the stakes treated with S25 was slightly higher than those treated
with the S-salt.
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The results of the test with posts are shown in Table 12. The average life of the untreated
posts was 2.8, 7.0 and 10.3 years in the greenhouse, in Simldngsdalen and in Bogesund
respectively. There is an obvious difference between the S and S25 treated posts. In the
greenhouse the average life was 21.0 years for the S-posts and 29.7 years for the S25-posts. In
Bogesund the S-posts are severely decayed while the S25-posts are moderately decayed (Fig.
10). In Simlangsdalen all S-posts are rejected. The average life was 31.8 years. The index of
decay of the S25-posts is 58 %.

Experiment 9A. Stakes treated with pentachlorophenol, zinc and chromate

The experiment was started in 1951 in Simlingsdalen and comprised stakes treated with
pentachlorophenol, sodium pentachlorophenoxide and the latter in combination with various
amounts of zinc sulphate or potassium chromate.

The results after 37 years are shown in Table 13 and Figure 11. Stakes containing Na-PCP
were rejected after 4 to S years. Addition of zinc or chromate generally lengthened the
average lifetime by 2 to 3 years. However, at very high retentions of zinc sulphate the average
life was doubled. Treatment with pentachlorophenol is superior. The stakes are still only
moderately decayed at the two upper retention levels.

Experiment 10A. Stakes treated with various fractions of creosote

The experiment was set up in 1951 in Simlingsdalen and comprised 162 stakes. The
condition of the stakes and the course of decay are shown in Table 14 and Figure 12.
Somewhat better results were obtained with creosotes, extracted with 1 % sulphuric acid or
Ca(OH),. However, the retentions in these groups were considerably higher than in the other
series. Extraction with NaOH or use of creosote with a phenol content higher than that in

normal creosote, caused no remarkable change of the preserving effect of the creosote.

Experiment 11B. Posts treated with Boliden salt BIS and creosote after different
debarking methods, with and without water storing

The design of this experiment and the retentions for the various treatments are published in
Report No. 4.

Three debarking methods were used: Clean-barking, barking during the period of sap flow,
and clean-barking including at least the outermost annual ring.
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Half the number of posts were water stored for one month. After careful air drying, the posts
were full cell treated at a pressure of 8 atm. for 5, 30 or 120 minutes following a vacuum

period of 30 minutes. Some of the posts were also treated with creosote according to the
Riiping process.

The impregnation results showed that the method of debarking had no significant influence on
the retention. The water storing, however, substantially increased the rate of retention
especially for creosote.

The results after 37 years in service are shown in Table 15. Since there was no difference
between the three methods of debarking, the results obtained have been put together.
Conceming the untreated posts, which were set out only at Siml&ngsdalen, the same average
life was demonstrated for water-stored as for non-water-stored post. All salt-treated posts at
Simlingsdalen have been rejected while more than half of the posts at Bogesund remain,
although severely decayed. The results for the salt treated posts also show that in spite of a
considerable difference in retention between water-stored and non-water-stored posts at short

pressure periods, no difference in average life or index of decay can be demonstrated.

Among the Riiping-treated creosoted posts, however, those having been water-stored show
less decay than those which have not been water-stored. However, the retentions were higher
in the water-stored posts. The full cell treated creosote posts are still free from any sign of
decay.

Experiment 14A and 14B. Stakes and posts treated with Boliden salts using the
oscillating pressure method (OPM)

The experiment was set up in 1952 in Simlingsdalen and Bogesund and comprised stakes of
pine as well as spruce. The Boliden salts TV and TV50 were used. Boliden TV contains zinc
salt alone, while TV50 contains 50 per cent each of zinc and copper salts. The arrangement of
the experiment, the retentions, and the result after 36 years are shown in Tables 16 and 17 and
Figures 13a-13c and 14. The retentions given for posts in Table 17 has in earlier reports been
wrong. Sten T. Henriksson has in this report calculated new retentions after examination of
the minutes from the impregnations. The new results are based on chemical analyses of the
retentions in the sapwood of a number of extra posts. These retentions have then been
multiplied with the percentage of sapwood-volume for each post.
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All stakes have been rejected. By the use of the OPM-technique and the preservative TV50,
the average life of the stakes was increased two to three-fold for sapwood of spruce, and three
to four-fold for sapwood of pine. Treatment of heartwood of spruce did not increase the
average life. However, the retentions were very low.

Untreated posts of pine showed the same average life as untreated posts of spruce in
Simlangsdalen, about 7 years (Tab. 17). In Bogesund the average life of untreated posts of
pine was 16.2 years compared to 13.7 years for untreated posts of spruce. The average life in
Simldngsdalen for pine and spruce posts impregnated with the TV-salt was the same, about 30
years. The corresponding posts in Bogesund show almost the same index of decay, about 65
%. The copper-containing salt TV50 has in all respects given the best results (Tab. 17, Fig.
14).

Experiment 16A. Stakes, treated with various combinations of copper
zinc, pentachlorophenol and arsenic

The experiment was set up in 1953 in Ljungbyholm, Norrfors and in the greenhouse. The
stakes in Ljungbyholm were transferred to Vassmolosa in 1971 and then to Ultuna in 1984. It
comprised 400 stakes, which were treated with ammoniacal solutions with copper and zinc
salts, pentachlorophenol, As,03 and As,Ojs in concentrations as shown in Table 18, where the
retention of the preservatives and the result after 35 years are also to be found. In the
greenhouse all stakes have been rejected long ago. In the fields there are still a few stakes left.
From the results it can be concluded that copper in concentrations above 0.3 per cent has a
good protective effect which is somewhat further increased by the addition of

pentachlorophenol or arsenic.

Experiment 17A. Stakes treated with Boliden $25, KP-Cuprinol, Celcure
and creosote

In autumn 1955, the stakes were set out in four different test fields and in the greenhouse. The
stakes had been impregnated with five different concentrations of S25, KP-Cuprinol, Celcure
(= Celcure O) and creosote. The results after 33 years are shown in Table 19. All stakes in the
greenhouse have been rejected long ago. The differences in average life were small between
the salt preservatives. In all field tests, Celcure at comparable levels of retention seems to
have protected the wood better than the other salt preservatives. The rate of decay for the
stakes in Simlingsdalen is shown in Figures 15a-d.
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Experiment 19A. Stake experiments with Boliden salts S25 and K33

The stake experiment was set up in 1957 at four test fields and in the greenhouse. The results
after 31 years are shown in Table 20.

In the greenhouse all stakes have been rejected a long time ago. At the two highest retentions
the service life was about three times longer for K33 than for S25. In the field test K33 shows
considerably better results than S25 at comparable levels of retention. The rate of decay in
Simlangsdalen, Ultuna (Vassmolosa) and in the greenhouse is shown in Figures 16a-c.

Experiment 20A and 20AA. Stakes treated with Boliden K33, KP-Cuprinol and
creosote

The experiment was set up in 1959 in Siml4ngsdalen and Bogesund and comprised 493
stakes. They were treated with five concentrations of K33 and KP-Cuprinol and six
concentrations of creosote. The retentions and the results after 29 years are shown in Table
21. The results of a test with beech stakes treated with three concentrations of KP-Cuprinol
(20AA) are also shown in the table. All stakes in the last-mentioned test are rejected. The
average life of stakes impregnated with a four per cent solution was 17.3 years in
Simlingsdalen and 21.2 years in Bogesund.

Experiment 22A. Stakes and posts of birch and beech, treated with Boliden K33,
KP-Cuprinol and creosote

The experiment was set up in 1960 in Simlingsdalen and Bogesund and comprised 200
stakes. Table 22 shows the retention of the preservatives and the results after 28 years. All
stakes have now been rejected. Birch and beech stakes impregnated with Boliden K33
showed appromimately the same average life in the two fields. This was also the case for
birch and beech stakes impregnated with KP-Cuprinol.

Experiment 23A. Stakes of spruce sapwood and heartwood, treated with Boliden K33 by
the OPM-method

The experiment was set up in 1960 in Simlangsdalen and comprised 90 stakes. Two
concentrations of Boliden K33 were used and the time of treatment was 8 hours.
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Table 23 shows the retentions and results after 28 years. The retentions reported for spruce
sapwood has in earlier reports been wrong. Sten T. Henriksson has in this report with
experience of OPM impregnations estimated the average retentions as 7.2 kg/m3 for a
concentration of 0.95 % and 12.2 kg/m3 for a concentration of 1.70 %. All stakes of the
experiment are rejected. The average life for untreated spruce sapwood and heartwood
respectively, was almost the same, about 2 years. The impregnated sapwood stakes showed
about double the average life as the impregnated heartwood stakes.

Experiment 24A. International field test with treated stakes

The experiment was started in co-operation with Bundesanstalt fiir Materialpriifung, Berlin-
Dahlem, and Centre Technique du Bois, Paris. The stakes were treated by pressure with the
following wood preservatives: Boliden K33, Celcure O, Wolmanit UA-Reform, Wolmanit U-
Reform , Wolmanit CB, KP-Cuprinol, creosote and pentachlorophenol, dissolved in fuel oil
No. 3. The composition of the preservatives is shown in Table 24. For the treatment, five
concentrations of the preservative were used (for PCP in oil four concentrations). The
retentions are shown in Tables 25-27. Equivalent material was simultaneously exposed in test
fields in Germany, France and Sweden (Simlidngsdalen) in 1962.

Table 25 and Figures 17 and 18 show the condition of the stakes after 26 years in the field.
The average life for untreated stakes was 3.6 years. A comparison of the retentions for class A
recommended by NWPC shows that Boliden K33, Celcure O and Wolmanit CB have to date
given the best protection, followed by KP-Cuprinol, creosote and pentachlorophenol
(compare the arrows in Figure 17). All stakes impregnated with the two other Wolmanit salts
were earlier rejected. At the highest retention, the average life was 14.9 years for UA-Reform
and 7.7 years for U-Reform.

As was mentioned earlier, this field test is also being conducted in France and Germany. In
the last report (Svenska Triskyddsinstitutet meddelande nr 156, 1986) results after 20 years of
the French field test were reported.

In Tables 26 and 27 the results of tests in Simlangsdalen made in parallel with stakes cut from
French and German pine wood (Pinus sylvestris) and treated with one concentration of each
preservative are shown. The order between the preservatives is approximately the same as in
the main experiment (Tab. 25).
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Experiment 28A. Stake test with all pressure preservatives approved by the Swedish
Wood Preservation Committee in 1965

The experiment was set up in 1965 at Simlingsdalen and Bogesund. It comprised 420 stakes.
The stakes were pressure treated with three concentrations of every preservative. The creosote
oil was diluted with toluene in the proportions 2:1, 1:2 and 1:5. The results after 23 years are
shown in Table 28.

The average life of untreated stakes was 2.1 years in Simlingsdalen and 3.8 years in
Bogesund. All stakes impregnated with Boliden S25 have been rejected in Bogesund and all
except one in Simldngsdalen. The average life at the highest retention was 18.3 years in
Bogesund. Boliden S25 is no longer on the list of approved preservatives by the Swedish
Wood Preservation Institute. Other preservatives, which are also no longer on the list are KP-
Cuprinol and BP-Hylosan. The preservatives Boliden K33, Tanalith, Wolmanit CB and
Celcure O show at each field rather consistent results.

Experiment 30A. Stake test with the Boliden salts PS50, K33 and S25 with the added
ingredients A = AgNOj or B = B,0,

The experiment was set up in 1960 at Simlangsdalen. The preservatives used are the Boliden
salts P50, K33 and S25 with the added ingredients A = AgNO; or B = B,03. However, in one
case P50 is used without any added ingredient. Retentions and results after 28 years are
shown in Table 29. Almost all stakes impregnated with preservatives containing added
ingredients have been rejected.

Experiment 36A. Stakes treated with Tanalith C

The experiment was set up in 1964 at Simlangsdalen and comprised 72 stakes. The applied
concentrations and results after 24 years are shown in Table 30 and Figure 19.

All stakes impregnated with the three lowest concentrations (0.2, 0.5 and 1.0 %) have been
rejected, while those impregnated with the two highest concentrations (2 and 4 %) show slight
to moderate attack.
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Experiment 36B. Posts treated with Boliden K33

The experiment was set up in 1973 at Simlangsdalen and Bogesund. Posts with a length of 1.5
m were impregnated with three concentrations (0.5, 1.0 and 2.0 %) of Boliden K33. The
purpose of the experiment was to study microbial attack and leaching. For these analyses
some of the posts have been taken out of the experiment.

The results concerning index of decay after 15 years are shown in Table 31. The posts treated
with the lowest concentration show slight attack, while most of the posts treated with the
highest concentration are still sound.

Experiment 37A. Stake test with Boliden K33, Tanalith C, Celcure A, KP-Cuprinol, and
the salts K64, KC64 and Cé4.

The experiment was set up in 1967 at Siml&ngsdalen and comprised 600 stakes. K64 contains
copper, chromium, arsenic and phosphorus and C64 copper, chromium and phosphorus.
KC64 consists of a mixture of K64 and C64. Applied concentrations, retentions and results
after 21 years are presented in Table 32. The average life of untreated stakes was 3.2 years.
The three CCA-salts Boliden K33, Tanalith C and Celcure A show almost completely
consistent results. K64 shows at the lower concentrations somewhat better results than the
three first-mentioned salts. The best result is shown by C64.

Experiment 38B. Posts of beech treated with Boliden K33

The experiment was set up in 1974 at Simlangsdalen and Bogesund. Posts with a length of 1.5
m were impregnated with three concentrations (0.5, 1.0 and 2.0 %) of Boliden K33. The
purpose of the experiment was the same as for experiment 36B.

The results conceming index of decay after 14 years are shown in Table 33. The rot damages
are more extensive in Simlidngsdalen than in Bogesund. The beech posts are also more
attacked than the posts of Scots pine in experiment 36B.

Experiment 45A. Stake test with nine concentrations of Celcure M and Boliden K33
The experiment was set up in 1973 at Simlangsdalen, Bogesund and Sivar. Nine

concentrations of each preservative were chosen, from 0.25 to 5.0 % for Celcure M and from
0.125 to 2.5 % for Boliden K33. For stakes in Simlingsdalen treated with Boliden K33 and
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the concentrations 0.125 - 0.75 %, the number of stakes were divided between the large field
in Simldngsdalen and a field in Agarp, situated 5 km from Simldngsdalen. (Tab. 34). The
purpose of this experiment was to compare Celcure M with Boliden K33. The stakes in Agarp
were transferred to the field in Simldngsdalen in 1978.

The average life for untreated stakes were 2.1 years in Simldngsdalen, 4.6 years in Bogesund
and 3.9 years in Sadvar. Stakes impregnated with the lowest concentration levels have already
been rejected. The retention that NWPC recommends in class A is 12 kg/m3 for Boliden K33
and 21 kg/m3 for Celcure M. These values are marked with arrows in Figure 20.

Experiment 47A. Stake test with low concentrations of Boliden K33, KP-Cuprinol and
Boliden BIS

The experiment was set up in 1973 at Simlangsdalen and Agarp, situated 5 km from
Siml4ngsdalen. The chosen concentrations were 0.1, 0.25 and 0.5 % of the "normally™” used
concentrations for each preservative (Tab. 35). The purpose of the experiment was to compare
the old Boliden BIS to Boliden K33 and KP-Cuprinol. The stakes in Agarp were transferred
to the field in Simldngsdalen in 1978.

All stakes of the experiment have now been rejected. The average life at a retention of 6.5
kg/m3 for Boliden BIS, 8.2 kg/m3 for KP-Cuprinol and 5.7 kg/m3 for Boliden K33 was 7, 10
and 12 years, respectively.

Experiment 51A. Stakes of beech and birch treated with ammoniacal wood
preservatives

The experiment was set up in 1976 in Simldngsdalen. The performance of this experiment has
fully been described by Henningsson, B., Higer, B. and Nilsson, T. in Holz als Roh- und
Werkstoff 38 (1980), 95-100. The wood preservatives used were as follows: 1. KPN which is
the same as Cuprinol Tryck. 2. KPN spec. is Cuprinol Tryck with addition of ammonium
bicarbonate. 3. Amline spec. contains 6 % Cu, 4 % As,05 and 4 % CrO3;. Ammonium
bicarbonate was used as the dissolving agent in similar way as for KPN 4. Boliden K33.

Concentrations and retentions are shown in Table 36. For some of the series the drying of the
stakes was delayed after impregnation by storing them wrapped in plastic for three weeks.
The purpose of this was to create possibilities for a better distribution of the preservatives in
the wood and a better penetration into the cell walls. After this period the stakes were dried in
the same way as the stakes which were not wrapped in plastic.



33

After 12 years there are only a few stakes left in the field treated with the higher
concentration of KPN spec. and with Boliden K33 (Tab. 36). The average service life for
beech and birch stakes treated with Amline spec. and with delayed drying was about 8 years.
Beech and birch stakes treated with the lower concentration of KPN spec. and delayed drying
showed almost the same average service life, 5.5 and 5.6 years respectively. Treatment with
the same concentration of KPN but without delayed drying gave some months longer average
service life. Beech treated with Boliden K33 had an average service life of 7.4 years. For
birch treated with Boliden K33 the index of decay was 80 % after 12 years.

Experiment 54B. Posts of Norway spruce treated with creosote

This experiment, comprised 20 posts, and was set up in Bogesund in the summer of 1978. The
material came from an experiment which has been described in the publication "Effects of
water-storage of logs. II Effect on the impregnation of poles" by Boutelje, J., Johansson, S.
and Jonsson, U. in report No 125 (1977) by the Swedish Wood Preservation Institute. The
posts of Norway spruce, which were 3 m long, had been water-stored for 11 weeks starting at
the end of May 1976. After water-storage the posts were air-dried and treated with creosote at
a commercial plant in Ludvika. The treatment process was as follows:

1. Pre-pressure 0.4 MPa, 15 min

2. Oil-filling, start temperature 120°C
3. Oil-pressure 0.9 MPa, 3 h

4. Oil-draining, final temperature 105°C
5. First final vacuum 90 %, 150 min

6. Second final vacuum 90 %, 90 min.

All posts are still completely sound after 10 years in the field at Bogesund.
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Tabell 1. Fdrsdk 1 B: Stolpar, 2.23 m lédnga, impregnerade med Basilit UA, Boliden-
salt BIS, SBoliden fluorsalt och kreosotolja. Resultat efter 45 ar.

Experiment 1 B: Posts, 2.23 m in length, treated with Boliden UA, Boliden salt BIS,
soliden fluorides and creosote. Results after 46§ years.

Impregnerings— Upptag- Stolparnas tillstand ROt - Medelvar-
medel ning Condition of specimens styrka aktighet
Provfidlt Reten- Friska Med Ut- Index Ar
Preservative tion rota démda of Av. life
Experimental kg/m3 Sound Decay- Re- decay yeoars
field ing jected 1984 1988

Provfdlt: Simlangsdalen

Basilit UA
3.5 - - 7 100 100 32.1
Boliden BIS
S.7 - 1 6 93 93
Boliden fluor
2.7 - - 7 100 100 38.4
Kreosotolja
91.4 1 4 1 58 63
Oimpregnerade
Untreated
- - - 7 100 100 4.9
Provfdlt: Lunaby &aker - Simlangsdalen "
field
Basilit UA
3.5 - - 7 100 100 29.0
Boliden BIS
9.9 - - 7 100 100 36.7
Boliden fluor
2.7 - - -7 100 100 32.7
Kreosotolja
95.0 - 6 1 75 75
Oimpregnerade
Untrected

- - - 7 100 100 7.0

» Stolparna flyttades till Simléngsdalen ar 1966.

The posts were transferred to Simldngsdalen in 1966.
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Tabrll 1. FGrsok 1 B: Stolpar, 2.23 m ldnga,

impregnerade med Basilit UA, Boliden-
forts.

salt BIS, Boliden fluorsalt och kreosotolja. Resultat efter 45 ar.

Experiment 1 B: Posts, 2.23 m in length, treated with Boliden UA, Boliden salt BIS,
Boliden fluorides and creosote. Results after 4§ years.

Impregnerings- Upptag- Stolparnas tillstand ROt - Medelvar-
medel ning Condition of specimens styrka aktighet
Provfdlt Reten- Frigska Med Ut- Index ar
Preservative tion réta démda of Av. life
Experimental kg/m3 Sound Decay~ Re- decay years
field ing jected 1984 1988

Provfdlt: Lunaby skog - Simlangsdalen 1)

o forest
Basilit UA
3.4 - - 7 100 100 17.0
Boliden BIS
9.8 - 1 6 96 96
Boliden fluor
2.7 - - 7 100 100 34.1
Kreosotolja
33.6 - 4 2 63 63
Oimpregnerade
Untreated .
- - - 7 100 100 5.7
.. . 2)
Provfalt: Vassmoldsa - Ultuna
Basilit UA
3.4 - - 7 100 100 32.1
Boliden BIS
10.0 - - 7 100 100 37.0
Boliden fluor
2.6 - - 7 100 100 33.6
Kreosotolja
92.9 - 6 1 61 64
Oimpregnerade
Untreated
- - - 7 100 100 4.9

Stolparna flyttades till Simldngsdalen ar 1966.

The posts were transferred to Simlangsdalen in 1966.
2) Stolparna flyttades till Ultuna ar .1984,

The posts were transferred to Ultuna in 1984.
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Tabell 2. Forsok 1 B: Stolpar, 0.73 m langa, impregnerade med Basilit UA, Boliden-
salt BIS, Boliden fluorsalt och kreosotolja. Resultat efter 45 4r.

Exp@riment 1 @: Posts, 0.73 m in length, treated with Boliden UA, Boliden salt RIS
Boliden fluorides and creosote. Results after 45 years.

Impregnerings~ Upptag- Stolparnas tillstand R&t~ Medelvar-
medel ning Condition of specimens styrka aktighet
Provfalt Reten~ Friska Med Ut- Index Ar
Preservative tion réta démda of Av. life
Experimental kg/m3 Sound Decay- Re- decay yeoars
field ing jected 1984 1988

Provfdlt: Simlangsdalen

Basilit UA

3.5 - - 6 100 100 18.0
Boliden BIS

10.9 - - 7 100 100 38.4
Boliden fluor

2.7 - - . b6 100 100 38.3
Kreosotolja

86.4 - 2 5 86 86
Oimpregnerade
Untreated

- - - 7 100 100 4.6

Provfdalt: Lunaby aker - Simlangsdalen 1)

field
Kreosotolija

88.6 - - 7 100 100 39.0
Basilit UA

3.8 - - 7 100 100 24.7
Boliden fluor

2.7 - - 7 100 100 29.9
Boliden BIS

10.7 - - 7 100 100 33.0

Oimpregnerade
Untreate

- - - 7 100 100 5.3

)Stolparna flyttades till Simlangsdalen &r 1966.
The posts were transferred to Simldngsdalen in 1966.
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Tabell 2. FOorsok 1 B: Stolpar, 0.73 m langa, impregnerade med Basilit UA, Boliden-
forts. salt BIS, Boliden fluorsalt och krecosotolja. Resultat efter 45 &r.

Experiment 1 B: Posts, 0.73 m in length, treated with Boliden UA, Boliden salt ETS,
Boliden fluorides and creosote. Results after 45 years.

Impregnerings—- Upptag- Stolparnas tillstand ROt - Medelvar-
medel ning Condition of specimens styrka aktighet
Provfilt Reten- Friska Med Ut- Index ar
Preservative tion réta démda of Av., life
Experimental kg/m3 Sound Decay- Re- decay yeoars

field ing Jeocted 1984 1988

Provfdlt: Lunaby skog — Simlangsdalen )

forest
Boliden BIS
10.6 - - 7 100 100 37.3
Basilit UA
3.5 - - 7 100 100 18.6
Boliden fluor
2.7 - - 7 100 100 34.1
Kreosotolja
83.6 - - 7 100 100 38.4
Oimpregnerade
Untreated
- - - 7 100 100 4.9
- " 2)
Provfalt: Vassmoldsa — Ultuna
Kreosotolja
92.9 - 3 4 86 86
Boliden fluor
2.6 - - 7 100 100 31.6
Boliden BIS
10.7 - - 1 100 100 34.1
Basilit UA
3.6 - - 7 100 100 26.7
Oimpregnerade
Untreated
- - - 7 100 100 6.6

Stolparna flyttades till Simléngsdalen dr 1966.
The posts were transferred to Simlangsdalen tn 1866.

Stolparna flyttades till Ultuna &r 1984.
The posts were transferred to Ultuna in 1984.
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Tabell 3. Forsok 2 A: Kidppar utsdgade ur impregnerade stolpar. Provfidlt Simlangs-

dalen.

Experiment 2 A: Sticks cut from treated poles. Experimental field Simldngsdalen.

Impregnerings— Antal FOrsdks- Kipparnas tillstand Rot- Medel-
medel kappar tid, ar Condition of specimens styrka  var-
. . igh
Preservative No of No of Friska Med Utddmda Index gttlg et
sticks years Sound rdta Rejec— of ,
Av. life
Decay- ted decay
ing years
1984 1988
Basilit UA 19 47 - - 19 100 100 11.0
Boliden BIS 14 48 - - 14 100 100 18.1
Boliden salt K33 9 40 - 4 5 58 75
Kopparvitriol1) 8 48 - - 8 100 100 21.6
Kreosotol ja
Creosote 13 48 - - 13 100 100 25.5
Oimpregnerade
Untreated 9 48 - - 9 100 100 3.2
1) Boucherie -~ impregnerat virke

Boucherie - treated with copper sulphate
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Tabell 4. Forsdk 4 A: Stavar impregnerade med Bolidensalt K33. Resultat efter

40 ar.

Experiment 4 A: Stakes treated with Boliden salt K33. Results after 4( years.

Impregnerings- Upptag- Stavarnas tillstand ROt - Medelvar-
medel och kon- ning Condition of specimens styrka aktighet
centration Reten- Friska Med Ut- Index ar
Provfdlt tion réta démda of Av. life
Preservative kg/m3 Sound Decay- Re- decay years
and concen- ing Jjected 1984 1988
tration
Experimental
field
Provfdlt: Simlangsdalen
Cimpregnerade
Untreated

- - - 10 100 100 2.8
Boliden K 33
0.90 % 5.6 - - 10 100 100 15.0
1.30 % 8.7 - - 10 75 100 33.9
1.90 % 11.7 - 1 9 65 93
3.00 % 20.1 1 7 2 30 40
Provfdlt: Lunaby aker - Simlangsdalen 1)

field
Oimpregnerade
Untreated

- - - 10 100 100 4.5
Boliden K 33
0.90 % 5.6 - - 10 100 100 30.6
1.30 % 8.9 - 1 9 73 93
1.90 % 12.6 - 3 6 61 78
3.00 % 20.4 1 3 6 50 68
Provfdlt: Lunaby skog - Simlangsdalen1)

forest
Oimpregnerade
Untreated

- - - 10 100 100 4.1
Boliden K 33
0.90 % 5.6 - - 9 100 100 33.9
1.30 % 8.8 - - 7 57 100 36.9
1.90 % 12.5 - 1 9 55 93
3.00 % 20.3 - 8 2 20 40
1 ) . . -3 3

Stavarna flyttades till Simlangsdalen ar 1966.
The stakes were transferred to Simldngsdalen in 1966.
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Tabell 4. Forsck 4 A: Stavar impregnerade med Bolidensalt K33. Resultat efter
forts. 40 ar.

Experiment 4 A: Stakes treated with Boliden salt K33. Results after 40 years.

Impregnerings—- Upptag- Stavarnas tillstand ROt- Medelvar-
medel och kon- ning Condition of specimens styrka aktighet
centration Reten- Friska Med Ut- Index Ar
Provfalt tion rdéta démda of Av. life
Preservative kg/m3 Sound Decay- Re- decay Yyears

and concen- ing Jected 1984 1988

tration

Experimental

field

Provfdlt: Vassmoldsa - Ultuna 1)

Oimpregnerade
Untreated

- - - 10 100 100 4.6
Boliden K 33
0.90 % 5.5 - - 10 100 100 19.1
1.30 % 8.8 - - 10 100 100 26.1
1.90 % 12.7 - 1 8 89 94
3.00 % 19.8 - 5 4 64 64

Stavarna flyttades till Ultuna &r 19084.
The stakes were transferred to Ultuna in 1984.
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Tabell 5. Forsok 4 B: Stolpar impregnerade med Bolidensalt K33. Resultat efter

40 ar.

Experiment 4 B: Posts treated with Boliden salt K33. Results after 40 years.

Impregnerings—- Upptag—- Stolparnas tillstind ROL- Medelvar-
medel ning Condition of specimens styrka aktighet
Provfalt Reten~ Friska Med Ut~ Index Ar
Preservative tion réta démda of Av., life
Experimental kg/m? Sound Decay- Re- decay years
field ing Jeoted 1984 1988
Provfdlt: Simlangsdalen
Boliden K 33

8.2 4 2 - 8 8
Oimpregnerade
Untreated

- - - 7 100 100 4.0

. . 1

Provfdlt: Lunaby aker -~ Simlangsdalen )

field
Boliden K 33

7.5 4 2 - 0 21
Oimpregnerade
Untreated

- - - 7 100 100 5.7
Provfalt: Lunaby skog - Simléngsdaleh 1)

forest
Boliden K 33

8.6 4 2 - 8 8
Oimpregnerade
Untreated

- - - 7 100 100 4.4

w v 2)

Provfalt: Vassmol®dsa - Ultuna
Boliden K 33

7.1 - 7 - 11 29
Oimpregnerade
Untreated

- - - 7 100 100 3.3

)Stolparna Tlyttades till Simlangsdalen ar 1966.
The posts were transferred to Simldngsdalen in 1966.

2)Stolpar‘na flyttades till Ultuna &r 1984.

The posts were transferred to Ultuna in 1984.
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Tabell 6. Forsok 5 A: Stavar impregnerade med Bolidensalt BIS och doppade i olika
oljor, asfalttjira och konstharts. Resultat efter 40 ar.

Experiment § A: Stakes treated with Boliden salt BIS and dipped in different oils,
asphaltic tar and synthetic resin. Results after 40 years.

Provfalt Impregnerings-— Upptag- Antal Stavarnas tillstand Rot- Var-
Experi-  medel ning stavar  Condition of specimens styrka  aktig-
mgntal Preservative Reten~  No of Friska Med  Utddmda Index het, %h
field tion stakes )y of Av. life
Boli- Dopp- Sound rota Rejected decay years
den ning Decay-
salt  Dipp- ing
kg/m’  ing . 1084 1988
Vaxthus Konstharts - 68.4 5 - - 5 100 100 1.0
Green—~ 1)
house Kreosotol ja - 113 5 - - 5 100 100  12.2
Bolidensalt =~ 17.8 - 10 -~ - 10 100 100 5.9
" + kreosot-
olja 16.2 49.6 5 - - 5 100 100 8.8
" + skiffer-
olja 21.2 65.0 5 -~ - 5 100 100 8.6
" + Habinol 21.1 51.2 5 5 100 100 8.0
" + asfalt-
tjara 20.4 44.0 5 -~ - 5 100 100 9.4
" konst—
harts 19.6 51.6 5 - - 9 100 100 6.0
Oimpregnerade
Untreated 5 - - 5 100 100 1.0
Simldngs- Konstharts - 51.21)20 -~ - 20 100 100 1.4
dalen Kreosotolja - 118 20 - 2 18 9 95
Bolidensalt 16.9 - 40 - - 40 100 100 10.8
" + kreosot-
olja 16.4 34.4 20 - - 20 100 100 16.4
"+ skiffer—
olja 21.1  31.1 20 - - 20 100 100  15.0
" 4+ Habinol 22.0 31.8 20 - - 20 100 100  14.9
" + asfalt-
tjara 21.0 39.8 20 - - 20 100 100 15.4
" + konst
harts 20.2 57.4 20 - - 20 100 100 9.4
Oimpregnerade
Untreated 20 - - 20 100 100 1.8
1)

genom tryckimpregnering

pressure impregnation
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Tabell 7. Forsok 5 B: Stolpar impregnerade med Bolidensalt BIS doppade i olika
oljor, asfalttjara och konstharts. Resultat efter 40 Aar.

Ezperiment § B: Posts treated with Boliden salt BIS and dipped in different oils,
asphaltic tar and synthetic resin. Results after 40 years.

Provfdlt Inpregnerings- Upptag- Antal Stolparnas tillstand Rot- Var-
Experi-  medel ning stolpar Condition of specimens styrka  aktig-
mgntal Preservative Rgten— No of Friska Med Utdsmda Index het, %r
field tion posts rSta of Av. life
Boli- Dopp- Sound Rejected decay years
den ning Decay-
i;i:‘; Zf;p v19 1984 1988
Vixthus Konstharts - 39.8 5 - - 5 100 100 1.0
Green- Kreosotol ja - 107 Vs - a 1 60 70
house Bolidensalt ° 10.5 - 8 - - 8 100 100 20.6
" + kreosot-
olja 12.0 15.9 5 - - 5 100 100 22.4
" + skiffer-
ol ja 10.3 25.7 5 - - 5 100 100 26.6
" + Habinol 9.3 25.9 5 - - 5 100 100 29.4
“ + asfalt-
tjdra 9.8 21.5 5 - - 5 100 100 23.0
" + konst-
harts 11.8 15.0 5 - - 5 100 100 22.4
Oimpregnerade
Untreated ‘ 5 - - 5 100 100 1.0
Simldngs- Konstharts - 37.3 20 - - 20 100 100 6.6
dalen Kreosotol ja - 102 1)19 10 9 - 8 12
Bolidensalt 10.8 - 40 - - 40 4100 100 33.8
" + kreosot- :
olja 11.7 11.9 20 - 4 16 88 88
" + skiffer-
olja 10.9 21.9 20 - 1 19 96 98
" 4+ Habinol 10.5 30.8 20 - o) 15 86 88
" 4+ asfalt-
tjara 11.9 20.8 20 - 1 19 Q9 99
" + konst-
harts 11.3 15.3 20 - 1 19 99 99
Oimpregnerade
Untreated 20 - - 20 100 100 5.8

genom tryckimpregnering

pressure impregnation
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Tabell 8. Forsok 6 A: Stavar impregnerade med Hogandsol ja och kreosotolja.
Resultat efter 40 ar.

Experiment 6 A: Stakes treated with Hbgands oil and creosote. Results after

40 years.
Impregnerings- Upptag- Stavarnas tillstand ROt~ Medelvar-
medel ning Condition of specimens styrka aktighet
Provfalt Reten- Friska Med Ut- Index ar
Preservative tion réta démda of Av. life
Experimental kg/m3 Sound Decay- Re- decay years
field ing Jeocted 1984 1988 -

Provfdlt: Vaxthus

Greenhouse
Kreosotolja
Creosote
154.8 - - 5 100 100 15.0
115.2 - - 5 100 100 11.2
69.6 - - 5 100 100 8.0
42.6 - - 5 100 100 7.8
12.7 - - 5 100 100 5.8
Hbgandsolja
Hogands otl
153.6 - - 5 100 100 12.8
115.6 - - 5 100 100 13.2
68.6 - - 5 100 100 11.6
42.8 - - 5 100 100 6.0
12.4 - - 5 100 100 6.0
Oimpregnerade
Untreated
- - - 5 100 100 1.0
Provfdlt: Simlangsdalen
Kreosotelja
Creosote e
158.6 - 3 7 75 88
117.8 - - 9 89 100 34.3
71.5 - - 10 100 100 17.3
42.0 - - 10 100 100 14.3
12.7 - - 10 100 100 8.7
Hdégan&sol ja
Hbgands o1l
151.7 - 2 8 78 93
114.4 - 2 8 78 90
69.5 - - .10 80 100 33.9
44.5 - - 10 100 100 12.8
12.2 - - 10 100 100 7.2
Oimpregnerade
Untreated

- - - 10 100 100 4.2
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Tabell 9. Forsok 6 B: Stolpar impregnerade med Hganisolja och kreosotolja.
Resultat efter 40 ar.

Experiment 6 B: Posts treated with Hbgands oil and creosote. Results after

40 years.
Impregnerings—- Upptag- Stolparnas tillstand ROt - Medelvar-
medel ' ning Condition of specimens styrka aktighet
Provfalt - Reten- Friska Med - Ut~ Index ar
Preservative tion K réta démda of Av, life
Experimental kg/m3 Sound Decay- Re- decay years
field : ing " Jeoted 1984 1988

Provfdlt: Simlangsdalen

Hbgandsol ja

Hégands ol
59.7 8 2 - 3 5
95.4 6 4 - 0 10
123.3 8 2 - 3 5
Kreosotolja
Creosote
57.6 2 8 - 18 20
94.0 4 6 - 13 15
126.3 7 3 - 5 8
Oimpregnerade
Untreated
- - - 10 100 100 5.1
Provfdlt: Vaxthus
Greenhouse
Oimpregnerade
Untreated
- - - 3 100 100 1.0
HOgandsolja
Hégands otl .
56.3 - 3 - 42 67
89.7 ) - 2 1 67 75
138.3 - 3 - 50 50
Kreosotolja
Creosote
58.7 - 1 2 83 92
93.7 - 1 1 63 75

126.0 - 3 - 75 75
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Tabell 10. Forsdk 7 A: Stavar impregnerade med Bolidensalt BIS och kreosotolja.
Resultat efter 38 ar.

Experiment 7 A: Stakes treated with Boliden salt BIS and creosote. Results after
38 years.

Impregnerings- Upptag- Stavarnas tillstand ROt~ Medelvar-
medel ning Condition of specimens styrka aktighet
Provfalt Reten- Friska Med ut- Index ar
Preservative tion _ réta démda of Av., life
Experimental kg/m3 Sound Decay- Ra- decay yeoars
field ing jeated 1984 1988 .

Provfdlt: Vaxthus
Greenhouse

Oimpregnerade
Untreated

- - - 100 100 100 2.7

Boliden BIS

16.5 - - 100 100 100 4.5

Kreosotolja
Creosote

128.1 - - 100 100 100 10.6
Provfdlt: Simlangsdalen

Kreosotolja

Creosote

126.1 - - 97 100 100 21.5
Boliden BIS

15.7 - - 100 100 100 8.5
Oimpregnerade
Untreated

- - - 100 100 100 2.3
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Tabell 11. Forsdk 7 B: Stolpar, 1.5 m ldnga, impregnerade med Bolidensalt BIS
och kreosotolja. Resultat efter 38 4&r.

- Experiment 7 B: Posts treated with Boliden salt BIS and creosote. Results after
38 years.

Impregnerings— Upptag- Stolparnas tillstand ROt - Medelvar-
medel ning Condition of specimens styrka aktighet
Provfalt Reten- Friska Med Ut~ Index Ar
Preservative tion rota démda of Av. life
Experimental kg/m? Sound Decay- Re- decay Years
field ing jected 1984 1988

Provfdlt: Simlangsdalen

Kreosotolja
Creosote
110.8 12 8 - 5 10
Boliden BIS
10.4 - 1 19 99 g9
Oimpregnerade
Untreated
- - - 20 100 100 7.0
Provfdlt: Vaxthus
Greenhouse
Kreosotolja
Creosote
112.0 - 20 - 35 51

Boliden BIS

11.4 - = 19 100 100 21.6

Oimpregnerade
Untreated
- - - 20 100 100 2.8
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Tabell 12. FGrsdk 8 B: Stolpar impregnerade med Bolidensalterna S och S$25.

Resultat efter 38 &r. Bogesund efter 37 &r.

Experiment 8 B: Posts, 1.5 m, treated with the Boliden salts S and $25. Results

after 38 years.

Bogesund after 37 years.

Impregnerings~ Upptag- Stolparnas tillstand ROt - Medelvar-
medel ning Condition of specimens styrka aktighet
Provfalt Reten- Friska Med Ut~ Index ar
Preservative tion réta démda of Av. life
Experimental kg/m3 Sound Decay- Re- decay years
field ing Jected 1984 1988
Provfdlt: Vdxthus
Greenhouse

Boliden S
Boliden S 25

13.0 - - 10 95 100 29.7

1)

Oimpregnerade
Untreated e

- - - 20 100 100 2.8
Provfdlt: Bogesund
Boliden S

11.6 - 7 - 68 71
Boliden S 25

12.0 - g - 36 44
Oimpregnerade
Untreated

- - - 20 100 100 10.3
Provfdlt: Simlangsdalen
Boliden S

10.5 - - 10 100 100 31.8
Boliden S 25

12.0 - 7 3 50 58

1)

Oimpregnerade
Untreate

- - - 20 100 100 7.0

1)

Resultat fran forsok 7B.

Results from experiment 7B,
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Tabell 13. FOorsdk 9 A: Stavar impregnerade med pentaklorfenol, natriumpentaklor-
fenolat, natriumpentaklorfenolat + zinksulfat eller kaliumkromat.
Resultat efter 37 ar.

Experiment 9 A: Stakes treated with pentachlorophenol, sodium pentachloro-
phenoxide sodium pentachlorophenoxide + 2Zink sulphate or potaaatum ehromate.
Results after 37 years.

Provfidlt Impregnerings- Upptag- Stavarnas tillstand Rot- Medelvaraktig-
Exzperimen—- medel ning Condition of spectmens styrka  het, ar
tal field Presgervative Reten— Friska Med Utddmda Index Av. life, years
tion Sound rota Rejected of
kg/m’ Decay- decay
ing 1984 1988
Simlangs- Oimpregnerat ,
dalen Untreated - - - 10 100 100 3.0
Pentaklorfenol
Pentachloro-
phenol 35.4 - 6 2 33 44
" 20.5 - 7 3 45 53
" 9.5 - - 10 83 100 32.9
" - 4.5 - - 8 100 100 30.0
Na-pentaklor- 58.2 - - 10 100 100 5.1
fenolat 28.9 - - 10 100 100 4.7
Sodium penta- 14.3 - - 10 100 100 4.1
chlorophenoxide 7.2 - - 10 100 100 3.7
"o ZnSO4 1) 55.3 - - 5 100 100 12.4
i 21.7 - -
" 27 .1 - - 5 100 100 8.8
11.9 - -
" 13.1 - - 5 100 100 8.2
6.3
" 6.8 - -~ 5 100 100 5.2
3.2
wkcro, 28.2 - - 15 100 100 8.1
2 4
9.4
" 11.7 - - 15 100 100 7.2
3.9
" 5.8 - - 15 100 100 6.6
2.0
" 3.2 - - 15 100 100 7.5
1.1

" Upptagning: 6vre raden: total midngd: undre raden: mangd ZnSO4 resp K20r04

Retention: upper line: total amount; lower line: amount of ZnSo, and K Cro, resp.
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Tabell 14. Forsdk 10 A, Stavar impregnerade med kreosotolja med olika halter av

fenoler,

syror och baser.

Resultat efter 37 ar.

Experiment 10 A. Stakes treated with creosote containing various amounts of phenols,
acids and alkalies. Results after 37 years.

Provfalt
Ezperi-
mental
field

Impregnerings-
medel
Preservative

Upp-
tag-
ning

Antal
stavar
No of

Reten- stakes

tion

Stavarans tillstand
Condition of specimens

Friska

‘Sound

Med,
rota

Utdomda

Decay—~ Rejecr-

ing

ted

RGt-
styrk

Index

of
decay

a

1984 1988

Medelvar-
aktighet,
ar

Av. life
years

Simlangs-
dalen

Kreosotol ja
normal
(4 % fenol)

Creosote
normal
(4 % phenols)

Kreosotol ja
extraherad
med 1 % NaOh

Creosote
extracted with
1 % NaOH

Kreosotol ja
extraherad
med 1 % Ca(OH)2

Creosote
extracted
with 1 % Ca(OH)2

Kreosotol ja
extraherad

1 %
med H2804

Creosote
extracted
with 1 % H2504

Kreosotol ja
med 8 % fenoler

Creosote with
8 % phenols

Kreosotol ja
med 0-0.1 %
fenoler

Creosote with
0-0.1 % phenols

137

167

213

345

178

148

23

25

23

24

24

37

22

25

19

19

24

37

99

99

80

76

97

99

99

100

91

86

100

100

25

22

19



Tabell 15.

Forsdk 11 B: Stolpar impregnerade med Bolidensalt BIS och kreosotolja.

51

Barkningssatt, vattenlagring och trycktider har varierats. Resultat

efter 37Aar.

Experiment 11 B: Posts treated with Boliden salt BIS and creosote. Peeling methods,
water storage and pressure periods have been varied. Results after 37 years.

Provfdlt Impregnerings- Forbehand- Upptag- Stolparnas tillstand ROt Medel-
Experi- medel,- metod, ling ning Condition of specimens styrka  var-
mental trycktid Med Utdémda Index aktig-
. . Pretreat-  Reten- s .
fteld Preservative ment tion rota of het,ar
method, kg /m® Decay- Rejec-  decay Av, life
pressure ing ted 1084 1088 Years
period
Simldngs- Obehandlade Ingen - - 15 100 100 9.5
dalen Untreated None
Vatten- - - 15 100 100 9.5
lagring
Water
) storage
Boliden BIS ~ 1Ingen 4.8 - 9 100 100 30.3
full cell None
5 min Vatten- 8.2 - 9 100 100 31.0
lagring
Water
storage
Boliden BIS Ingen 7.2 - 9 100 100 31.0
full cell None
30 min Vatten- 8.5 - 9 100 100 31.0
lagring
Water
storage
Boliden BIS Ingen 8.6 - 9 100 100 31.0
full cell None
120 min vatten- 9.1 - 8 100 100 31.0
lagring
Water
storage
Kreosotol ja Ingen 79 - 11 100 100 28.5
Creosote None
Riping thten— 121 3 4 79 79
lagring
Water
storage
Bogesund Boliden BIS Ingen 4.2 11 - 65 75
full cell None
5 min Vatten-— 6.5 10 - 69 75
lagring
Water

storage
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Tabell 15. Forsdok 11 B: Stolpar impregnerade med Bolidensalt BIS och kreosotolja.

forts.

Barkningssdtt, vattenlagring och trycktider har varierats. Resultat

efter 37 &r.

Experiment 11 B: Posts treated with Boliden salt BIS and creosote. Peeling methods,
water storage and pressure periods have been varied. Results after 37 years.

Provfalt Impregnerings— Forbehand- Upptag- Stolparnas tillstdnd Rot- Med¢
Experi- medel,- metod, ling ning Condition of specimens styrka  var-
mental trycktid Pretreat- Reten- Med Index akt:
field Preservative . réta of het.
ment tion -
method, ko /m® Decay- decay Av. i
pressure g ing 1084 1088 Yea
period
Bogesund Boliden BIS Ingen 6.9 10 56 73
full cell None
30 min Vatten- 8.0 9 60 69
lagring
Water
storage
Boliden BIS Ingen 9.0 7 64 82
full cell None
120 min Vatten— 9.4 9 63 75
lagring
Water
storage
Kreosotol ja Ingen 76 4 58 79
Creosote None
Ruping Vatten- 116 10 35 60
lagring
Water
storage
Kreosotol ja Ingen 180 - 0 0
Creosote None
full cell Vatten- 300 - 0 o0
5 min- ;
lagring
Water
storage
Kreosotol ja Ingen 263 - 0 0
Creosote None
full cell Vatten- 419 - o o
30 min -
lagring
Water
storage
Kreosotol ja Ingen 408 ~ 0 0
Creosote Norne
full cell
120 min Vatten- 483 - 0] 0
lagring
Water

storage



53

Tabell 16. FGrsdk 14 A: Stavar impregnerade medelst tryckvdxling (OPM-metoden)
med Bolidensalt. Resultat efter 36 ar.

Experimeiz. 14 A: Stakes treated with Boliden salts using the oscillation pressure
method. results after 36 years.

Provfalt Impregnerings-— Upptagning Stavarans tillstand ROt~ Medelvar-
Experi- medel Condition of specimens styrka  aktighet,
mental Pregervative Retention Friska Med Utdomda JIndex ar
field kg/m* Sound  rota Rejec- of Av. life,
Decay- ted decay years
g 1984 1988
Bogesund Tall, splint
Pine, sapwood
Oimpregnerad - - - 10 100 100 5.0
Untreated

Boliden-salt

TV 11.3 - - 10 100 100 7.3
" 8.0 - - 10 100 100 8.1
Tv 50 ° ) 14.6 - - 10 100 100 18.4
" 8.5 - - 10 100 100 16.2
Gran, splint
Spruce, sap-
wood
Oimpregnerat - - - 10 100 100 4.6
Untreated
Boliden-salt
TV 8.3 - - 10 100 100 7.0
" 6.8 - - 10 100 100 7.5
TV 50 10.7 - - 9 100 100 12.1
" 7.1 - - 9 100 100 12.9
Gran, karna
Spruce, heart
wood
Oimpregnerad - - - 10 100 100 7.3
Untreated
Boliden-salt
TV 2.3 - - 10 100 100 7.0
" 2.0 - - 10 100 100 7.7
TV 50 ' 3.7 - - 10 100 100 9.7
" 1.5 - - 10 100 100 7.9

Simlangs— Tall, splint

dalen Pine, sapwood
Oimpregnerad - - - 10 100 100 3.8
Untreated
Boliden-salt
TV 11.3 - - 10 100 100 8.4
" 8.0 - - 10 100 100 8.7
TV 50 14.6 - - 10 100 100 15.6
" 8.5 - - 10 100 100 11.8



54

Tabell 16. Forsok 14 A: Stavar impregnerade medelst tryckvdxling (OPM-metoden)
forts., med Bolidensalt. Resultat efter 36 &r,

Experiment 14 A: Stakes treated with Boliden salts using the oscillation pressure
method. results after 38 years.

Provfdlt Impregnerings— Upptagning Stavarans tillstand Rot- Medelve
Experi- medel Condition of specimens styrka  aktighe
mental Preservative Retention Friska Med Utdomda Index ar
field kg/m® Sound rdta Rejec- of Av. 1l
Decay- ted decay years
g 1984 1988
Simlangs- Gran, splint
dalen Spruce, sap-
wood
Oimpregnerat - - - 10 100 100 3.8
Untreated

Boliden-salt

TV 8.3 - - 10 100 100 6.6
" 6.8 - - 10 100 100 7.4
TV 50 10.7 - - 10 100 100  13.7
" 7.1 - - 10 100 100 10.0
Gran, karna

Spruce, heart-

wood

Oimpregnerat - - - 10 100 100 6.8
Untreated

Boliden-salt

TV 2.3 - - 10 100 100 6.7
" 2.0 - - 10 100 100 7.8
TV 50 3.7 - - 10 100 100 8.2
" 1.5 - - 10 100 100 7.9
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Tabell 17. Forstk 14 B: Stolpar impregnerade medelst tryckvaxling (OPM-metoden)
med Bolidensalter. Resultat efter 36 ar.

Experiment 14 B: Posts treated with Boliden salts using the oscillation pressure
method. Results after 36 years.

Provfalt Impregnerings- Upptag- Stavarnas tillstand ROt-  Medel-
Experimental medel ning Condition of spectimens styrka varaktig-
- field Preservative Reten- Friska Med Utdomda Index het
tion rota of Av, life
kg/m’ Sound Decay— Rejected decay years
g 1984 1988
Simlangsdalen Tall, Pine
Oimpregnerat - - 10 100 100 7.2
Untreated

Boliden-salt
TV Tryckvdx-
ling 5.

N
|
[

10 100 100 30.0

TV-50 Tryck-

Vax]_lng 8.4 - 10 - 33 38

Gran, Spruce

Oimpregnerat

Untreated - - - 10 100 100 7.1

Boliden-salt
TV Tryckvdx-
ling 6.2 - - 10 100 100 30.0

TV-50 Tryck-
viaxling 5.2 - 8 2 58 63

Bogesund Tall, Pine
Oimpregnerat
Untreated - - - 10 100 100 16.2

Boliden-salt
TV-Tryckvax-
ling 5.6 - 10 - 58 63

TV-50-Tryck-
vaxling 9.2 - 10 - 30 40

Gran, Spruce
Oimpregnerat
Untreated - - - 10 100 100 13.7

Boliden-salt
TV-Tryckvax-
ling 4,7 - 10 - 55 68

TV-50-Tryck~
vidxling 4.2 - 9 - 25 39



Tabell 18.

Forsck 16 A: Forsok med stavar,
av koppar, 2zink,

impregnerade med olika kombinationer
pentaklorfenol, arseniktrioxid och arsenikpentoxid.

Resultat efter 3% ar. Vdxthus, Ultuna (Vassmoldsa) och Sivar (Norrfors).

Experiment 16 A: Test of stakes, treated with various combinations of

copper, zinc, pentachlorophenol, arsenic trioxide and arsenic pentoxide.

Results after 35 years, Greenhouse, Ultuna (Vassmoldsa) and Sévar
(Norrfors).

Impregneringsmedel Upptag- Stavarnas tillstand Rot- Medel-
Preservative ning Condition of specimens styrka  varakt
Reten-  Friska Med Utddmda Index het, 3
tion Sound rota Rejected of Av. 11
kg/m’ Decay- decay years
ing 1984 1988
Vaxthus
Greenhouse
Oimpregnerat
Untreated - - 10 100 100 1.0
53 A 6: 0.6 % Cu 4.3 - - 10 100 100 9.2
53 A 4: 0.4 % Cu 2.8 - - 10 100 100 8.0
53 B 8: 0.133 % Cu
0.667 % Zn 5.7 - - 10 100 100 6.1
53 B 6: 0.1 % Cu, 0.5 % Zn 4.3 - - 10 100 100 4.8
53 D 6: 0.6 % Cu, 0.3 % PCP 6.4 - - 10 100 100 10.3
53 D 4: 0.4 % Cu, 0.2 % PCP 4.2 - - 10 100 100 9.2
53 E 4: 0.4 % Cu, 0.4 % PCP 5.6 - - 10 100 100 10.1
53 F 6: 0.6 % Cu, 0.31 % As_O 6.5 - - 10 100 100 11.3
53 F 4: 0.4 % Cu, 0.2 % A52833 4,2 - - 10 100 100 8.0
53 G 6: 0.1 % Cu, 0.5 % 2n
0.25 % A5205 6.0 - - 10 100 100 4.2
Ultuna (vassmoldsa)
Oimpregnerat ’ .
Untreated - - 10 100 100 -
53 A 6: 0.6 % Cu 4.3 - 1 8 92 94
53 A 4: 0.4 % Cu 2.8 - - 8 100 100 25.
53 A 3: 0.3 % Cu 2.1 - - 8 100 100 23.:
53 B 8: 0.133 % Cu, 0.667 % zn 5.7 - - 10 100 100 24,
53 8 6: 0.1 % Cu, 0.5 % Zn 4.3 - - 10 100 100 19,
53 C 8: 0:;8 % PCP 5.0 - - 10 100 100 9.
53 D 6: 0.6 % Cu, 0.3 % PCP 6.3 - - 8 94 100 28.
53 D 4: 0.4 % Cu, 0.2 % PCP 4.2 - 2 6 75 81
53 D 3: 0.3 % cu, 0.15 % PCP 3.1 - - 10 100 100 22.
53 E 4: 0.4 % Cu, 0.4 % PCP 5.6 - 2 7 86 89
53 F 6: 0.6 % Cu, 0.31 % As_O 7.4 - 7 2 42 42
53 F 4: 0.4 % Cu, 0.2 % As 833 4.2 - 1 8 92 94
53 F 3: 0.3 % Cu, 0.155 % As_O 3.3 - - 9 100 100 26.
53 G 6: 0.1 % Cu, 0.5 % Zn, 6.35 %
Aszo5 5.5 - - 10 100 100 19.
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Tabell 18. Forsdk 16 A: Forsok med stavar, impregnerade med olika kombinationer
forts. av koppar, zink, pen@aklorfenol. arseniktrioxid och arsenikpentoxid.
Resultat efter 3% &r. Vdxthus, Ultuna, (Vassmoldsa) och Sdvar (Norrfors).

Experiment 16 A: Test of stakes, treated with various combinations of
copper, zinc, pentachlorophenol, arsenic trioxide and arsenic pentoxide.
Resultes after 35 years, Greenhouse, Ultuna, (Vassmoldsa) and Sdvar

(Norrfors).
Impregneringsmedel Upptag- Stavarnas tillstand Rot- Medel-
Preservative . ning Condition of specimens styrka varaktig-
Reten—- Friska Med Utdodmda Index het, &r
tion Sound réta Rejected of Av, life
kg/m’ Decay- decay years
ing 1984 1988
Siavar (Norrfors)
Oimpregnerat
Untreated - - 10 100 100 5.8
53 A 6: .6 % Cu 4.2 2 4 4 48 53
53 A 4: 0.4 % Cu 2.8 - 1 8 86 94
53 A 3: 0.3 % Cu . 2.1 - - 6 100 100 16.3
53 8 8: 0.133 % Cu, 0.667 % Zn 5.7 - - 9 100 100  23.8
53 B 6: 0.1 % Cu, 0.5 % Zn 4.3 - - 10 100 100 20.0
53 D 6: 0.6 % Cu, 0.3 % PCP 4.2 1 3 2 42 50
53 D 4: 0.4 % Cu, 0.2 % PCP 4.2 - 2 5 82 86
53 D 3: 0.3 % Cu, 0.15 % PCP 3.2 - - 9 100 100 28.0
53 E 4: 0.4 % Cu, 0.4 % PCP 5.6 - 2 6 81 81
53 F 6: 0.6 % Cu, 0.31 % As,0, . 6.3 1 6 1 41 41
53 F 4: 0.4 % Cu, 0.2 % As 63 4.2 - 5 4 53 64
53 F 3: 0.3 % Cu, 0.155 % is 0 3.1 - 2 6 75 88
53 G 6: 0.1 % Cu, 0.5 % 2Zn, 6.35 %
As, O 6.2 - - 8 100 100 23.8

N
(o)}
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Tabell 19. Forsdk 17A: Stavforsok med Boliden salt S 25, KP-Cuprinol, Celcure
och kreosotolja; resultat efter 33 &r i vixthus samt pd provfilten
i Simlidngsdalen, Ultuna (Vassmoldsa), Bogesund och Sdvar (Norrfors).

Experiment 17 A: Rest of stakes treated with Boliden salt S 25, KP-
Cuprinol, Celcure and creosote; results after 33 years in the green-—
house and the experimental fields in Simlangsdalen, Ultuna (Vassmoldsc
Bogesund ard Sdvar (Norrfors).

Impregnerings—- Upptag- Stavarnas tillstand Rt - Medelvar-
medel ning Condition of specimens styrka aktighet
Provfdlt Reten- Friska Med Ut- Index aAr
Preservative tion réta démda of Av. life
Experimental kg/m? Sound Decay- Re- decay years
field ing Jeoted 1984 1988

Provfdlt: VAxthus  (Greenhoise

Boliden S 25

19.9 - - 20 100 100 6.3
10.0 - - 20 100 100 4.0
4.9 - - 20 100 100 2.5
2.5 - - 20 100 100 2.0
1.0 - - 20 100 100 1.3
Celcure
27.5 - - 10 100 100 7.8
13.7 - - 10 100 100 7.6
6.6 - - 10 100 100 4.8
3.2 - - 10 100 100 2.1
1.3 - - 10 100 100 1.0
KP Cuprinol
34.2 - - 9 100 100 7.4
17.1 - - 10 100 100 5.5
8.5 - - 9 100 100 4.4
4.3 - - 10 100 100 2.9
1.8 - - 10 100 100 1.9
Kreosotolja
261.0 - - 10 100 100 14.9
110.8 - - 10 100 100 7.0
69.7 - - 10 100 100 5.0
26.7 - - 10 100 100 3.6
18.7 - - 10 100 100 3.2
Oimpregnerade
Untreated

- - - 20 100 100 1.0
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Tabell 19. Forstk 17A: Stavférsdk med Boliden salt S 25, KP-Cuprinol, Celcure
forts. och kreosotolja; resultat efter 33 4r i vixthus samt pd provfilten
i Simlangsdalen, Ultuna (Vassmoldsa), Bogesund och Sidvar (Norrfors).

Expegiment 17 A: Rest of stakes treated with Boliden salt S 25, KP-
Cuprinol, Celcure and creosote; results after 33 years in the green-

house and the experimentql fields in Simlénagsdal Ult (Vassmoldsa)
Bogesurd and Sevar (Nowe orgs? 8w Smidngsdaten, wna trass

Impregnerings—- Upptag- Stavarnas tillstand ROt~ Medelvar-
medel ning Condition of specimens styrka aktighet
Provfalt Reten- Friska Med Ut- Index Ar
Preservative tion réta démda of Av, life
Experimental kg/m3 Sound Decay- Re- decay years
field ing Jected 1984 1988

Provfdlt: Simlangsdalen

Boliden S 25

19.8 - - 20 100 100 22.8
9.9 - - 19 100 100 8.2
4.7 - - 20 100 100 6.9
2.4 - - 20 100 100 6.1
1.0 - - 20 100 100 3.3
Celcure
27.5 - 9 1 28 43
13.7 - - 10 73 100 29.0
6.4 - - 9 100 100 14.6
3.2 - - 10 100 100 6.0
1.3 - - 10 100 100 2.9
KP Cuprinol
34.2 - - 10 95 100 26.9
17.1 - - 10 100 100 14.5
8.5 - - 10 100 100 6.6
4.3 - - 10 100 100 5.6
1.8 - - 10 100 100 2.7
Kreosotolja
258.8 - 1 9 90 95
131.6 - - 10 100 100 24.7
69.6 - - 10 100 100 20.2
27.7 - - 10 100 100 7.7
19.1 - - 10 100 100 7.9
Oimpregnerade
Untreated

- - - 20 100 100 2.5
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Tabell 19. Forstk 17A: Stavforsok med Boliden salt S 25, KP-Cuprinol, Celcure
forts. och kreosotolja; resultat efter 33 &r i vixthus samt pd provfdlten
i Simldngsdalen, Ultuna (VassmolSsa), Bogesund och Sdvar (Norrfors).

Experiment 17 A: Rest of stakes treated with Boliden salt S 25, KP-
Cuprinol, Celcure and creosote; results after 33 years in the green—
hougse and the experimental fields in Simldngsdalen, Ultuna (Vassmoldsa,
Bogesund and Sdvar (Norrfors).

Impregnerings- Upptag- Stavarnas tillstand ROt~ Medelvar-
medel ning Condition of specimens styrka aktighet
Provfalt Reten- Friska Med Ut~ Index Ar
Preservative tien réta démda of Av. life
Experimental kg/m? Sound Decay- Re- decay yeoars
field ing Jected 1984 1988

Provfdlt: Vassmoldsa - Ultuna

Boliden S 25

19.9 - - 15 100 100 22.7
10.0 - - 19 100 100 11.2
4.8 - - 20 100 100 8.5
2.4 - - 20 100 100 6.6
1.0 - - 20 100 100 5.8
Celcure
28.0 1 2 5 69 69
13.4 - - 10 100 100 25.0
6.4 - - 8 100 100 18.8
3.3 - - 8 100 100 11.3
1.3 - - 10 100 100 7.7
KP Cuprinol
34.2 - 1 7 91 91
17.1 - - 8 100 100 20.8
8.5 - - 9 100 100 14.0
4.3 - - 10 100 100 9.2
1.8 - - 10 100 100 6.2
Kreosotolja
251.0 - - 10 100 100 25.6
126.9 - - 9 100 100 14.9
70.0 - - 8 100 100 11.4
28.0 - - 10 100 100 8.6
19.1 - - 10 100 100 8.2

Oimpregnerade
Untreated
- - - 20 100 100 4.9
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Tabell 19. Forsok 17A: Stavforsok med Boliden salt S 25, KP-Cuprinol, Celcure
forts. och kreosotolja; resultat efter 33 Ar i vdxthus samt pi provfidlten
i Simllngsdalen, Ultuna (Vassmolfsa), Bogesund och Sivar (Norrfors).

Experiment 17 A: Rest of stakes treated with Boliden salt S 25, KP-
Cuprinol, Celcure and creosote; results after 33 years in the green-
house and the experimental fields in Simldngedalen, Ultuna (Vasemoldsa)
Bogesund and Siver (Norrfors).

Impregnerings- Upptag- Stavarnas tillstand ROt~ Medelvar-
medel ning Condition of specimens styrka aktighet
Provfdlt Reten- Friska Med Ut- Index ar
Preservative tion réta démda of Av. life
Experimental kg/m3 Sound Decay- Re- decay years
field ing jeocted 1984 1988

Provfdlt: Bogesund '

Boliden § 25

19.8 - - 18 100 100 17.3
9.9 - - 19 100 100 13.4
4.9 - - 18 100 100 11.2
2.4 - - 20 100 100 8.3
1.0 - - 20 100 100 6.0
Celcure
27.6 - 9 - 3 25
13.6 - 4 6 33 75
6.5 - - 10 100 100 21.7
3.2 - - 10 100 100 15.2
1.3 - - 10 100 100 7.8
KP Cuprinol
34.2 - - 10 78 100 28.5
17.1 - - 9 100 100 23.8
8.5 - - 10 100 100 16.8
4.3 - - S 100 100 12.1
1.8 - - 10 100 100 7.5
Kreosotolja
257.4 - - 10 90 100 28.4
127.2 - - 10 100 100 16.3
70.4 - - 10 100 100 16.5
27.3 - - 10 100 100 11.2
19.5 - - 10 100 100 10.1
Oimpregnerade
Untreated

- - - 20 100 100 5.1
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Tabell 19. Forsok 17A: Stavforsok med Boliden salt S 25, KP-Cuprinol, Celcure
forts. och kreosotolja; resultat efter 33 &r i viéxthus samt pd provfdlten
i Simlangsdalen, Ultuna (Vassmoldsa), Bogesund och Sidvar (Norrfors).

Experiment 17 A: Rest of stakes treated with Boliden salt S 25, KP-
Cuprinol, Celcure and creosote; results after 33 years in the green-
house and the experimental fields in Simldngedalen, Ultuna (Vassmoldsa),
Bogesund and Sdvar (Norrfors).

Impregnerings- Upptag- Stavarnas tillstand R&6t - Medelvar-
medel ning Condition of specimens styrka aktighet
Provfdlt Reten-~ Friska Med Ut~ Index Ar
Preservative tion réta démda of Av, life
Experimental kg/m3 Sound Decay- Re- decay yeoars
field ing Jeoted 1984 1988

Provfdlt: S&avar

Boliden S 25

19.9 3 2 5 45 55
9.9 - - 14 100 100 17.6
4.8 - - 17 100 100 11.0
2.4 - - 17 100 100 7.7
1.0 - - 20 100 100 5.1
Celcure
27.6 4 2 - 8 8
13.7 3 3 1 21 25
6.3 - 8 100 100 17.5
3.2 - - 6 100 100 7.5
1.3 - - ] 100 100 5.9
KP Cuprinol
34.2 - 5 4 47 61
17.1 - - 9 100 100 19.0
8.5 - - 10 100 100 11.8
4.3 - - 8 100 100 9.9
1.8 - - 10 100 100 6.1
Kreosotolja
256.4 - 5 4 64 712
127.4 - - 10 100 100 21.7
69.4 - - 9 100 100  18.1
26.4 - - 10 100 100 9.8
18.4 - - 9 100 100 9.6
Oimpregnerade
Untreated

- - - 20 100 100 4.9
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Tabell 20. Forsok 19 A: Stavforsdok med Bolidensalterna K 33 och S 25, Resultat

efter 314ar i Simldngsdalen, Ultuna (Vassmoldsa), Bogesund, Sdvar
(Norrfors) och vaxthus.

Experiment 19 A: Tests of stakes treated with the Boliden salts K 33
and S 25. Resulte after 31 years in Simldangsdalen, Ultuna (Vassmolssa),
Bogesund, Sdvar (Norrfors) and greenhouse.

Impregnerings- Upptag- Stavarnas tillstand ROt - Medelvar-
medel ning Condition of specimens styrka aktighet
Provfalt Reten- Friska Med Ut- Index Ar
Preservative tion réta démda of Av, life
Experimental kg/m3 Sound Decay- Re- decay years
field ing jected 1984 1988

Provfdlt: Simlangsdalen

Boliden K 33

3.20 % 21.6 - 5 4 44 61
1.60 % 10.6 - - 10 93 100 27.0
0.80 % 5.4 - - 10 100 100 16.2
0.40 % 2.6 - - 10 100 100 6.3
0.16 % 1.1 - -~ 10 100 100 2.9
Boliden S 25
3.20 % 22.3 - - 10 100 100 26.1
1.60 % 10.8 - - 10 100 100 8.7
0.80 % 5.5 - - 10 100 100 6.0
0.40 % 2.6 - - 10 100 100 4.5
0.16 % 1.0 - - 10 100 100 2.1
Oimpregnerade
Untreated

- - - 10 100 100 1.2
Provfdlt: Vassmolésa - Ultuna
Boliden K 33
3.20 % 21.6 - - 25 25
1.60 % 10.6 - 1 8 94 94
0.80 % 5.3 - - 9 100 100 14.0
0.40 % 2.6 - - 10 100 100 6.3
0.16 % 1.1 - - 10 100 100 4.0
Boliden S 25
3.20 % 22.1 - 1 9 93 93
1.60 % 10.6 - - 9 100 100 7.2
0.80 % 5.4 - - 10 100 100 6.5
0.40 % 2.5 - - 10 100 100 4.9
0.16 % 1.0 - - 10 100 100 3.7
oimpregnerade
Untreated

- - - 10 100 100 3.6
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Tabell 20. Forsck 19 A: Stavftrssk med Bolidensalterna K 33 och S 25. Resultat

forts. efter 314&r i Simldngsdalen, yltuna (vassmolgsa), Bogesund, Sivar
(Norrfors) och vixthus,

Experiment 19 A: Tests of stakes treated with the Boliden salts K 33

and S 25, Results after 31 years in Simldngsdalen, Ultuna (Vassmolésa)
Bogesund, Sdvar (Norrfors) and the greenhouse.

Impregnerings- Upptag- Stavarnas tillstand ROt - Medelvar-
medel ning Condition of specimens styrka aktighet
Provfalt Reten- Friska Med Ut- Index ar
Preservative tion réta démda of Av. life
Experimental kg/m3 Sound Dacay— Re- decay Yyears
field ing Jected 1984 1988

Provfalt: Bogesund

Boliden K 33

3.20 % 21.5 - - 9 42 100 28.9
1.60 % 10.5 - - 10 95 100 24.7
0.80 % 5.4 - - 9 100 100 13.7
0.40 % 2.6 - - 9 100 100 8.3
0.16 % 1.1 - - 9 100 100 5.0
Boliden S 25
3.20 % 22.5 - - 7 89 100 23.6
1.60 % 10.7 - - 10 100 100 7.3
0.80 % 5.4 - - 10 100 100 5.6
0.40 % 2.6 - - 10 100 100 5.0
0.16 % 1.1 - - 10 100 100 5.0
Oimpregnerade
Untreated

- - - 10 100 100 3.4
Provfdlt: Savar
Boliden K 33
3.20 % 21.9 6 1 - 0 4
1.60 % 10.5 1 1 13 38
0.80 % 5.4 - - 4 100 100 26.8
0.40 % 2.6 - - 5 100 100 11.2
0.16 % 1.1 - - 6 100 100 7.7
Boliden S 25
3.20 % 22.4 3 3 2 13 34
1.60 % 10.6 - - 8 100 100 22.0
0.80 % 5.6 - - 5 100 100 11.2
0.40 % 2.6 - - 8 100 100 6.8
0.16 % 1.0 - - 10 100 100 6.5
Oimpregnerade
Intreated

- - - 10 100 100 5.7
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Tabell 20. Forsck 19 A: Stavforsok med Bolidensalterna K 33 och S 25. Resultat

forts. efter 31 &r i Simldngsdalen, Ultuna (Vassmoltsa), Bogesund, Sivar
(Morrfors) och vaxthus.

Experiment 19 A: Tests of stakes treated with the Boliden salts K 33
and S 25. Results after 31 years in Simldngsdalen, Ultuna (Vassmoldsa),
Bogesund, Sdvar (Norrfors) and the greenhouse.

Inpregnerings- Upptag- Stavarnas tillstand ROt~ Medelvar-
medel ning Condition of specimens styrka aktighet
Provfalt Reten- Friska Med Ut- Index ar
Preservative tion réta démda of Av, life
Experimental kg/m3 Sound Decay~ Re-~ decay years
field ing Jjeocted 1984 1988

Provfdlt: VAaxthus Grecrthouge

Boliden K 33

3.20 % 21.7 - - 10 100 100 19.3
1.60 % 10.5 -~ - 10 100 100 11.3
0.80 % 5.4 - - 10 100 100 4.6
0.40 % 2.6 - - 10 100 100 2.4
0.16 % 1.1 - - 10 100 100 1.3
Boliden S 25

3.20 % 22.5 - - 10 100 100 6.0
1.60 % 10.5 - - 10 100 100 4.2
0.80 % 5.5 - - 10 100 100 2.5
0.40 % 2.6 - - 10 100 100 1.5
0.16 % 1.0 - - 10 100 100 1.0
Oimpregnerade

Untreated

- - - 10 100 100 1.0
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Tabell 21. Forsok 20 A, 20 AA: Stavforsdok med Boliden K 33, KP-Cuprinol och kreo-
sotolja. Resultat efter 29 &r i Simldngsdalen och Bogesund.

Experiment 20 A, 20 AA: tests of stakes treated with Qoléden K 33,
XP-Cuprinol and creosote. Results after 29 years in Simldngsdalen

and Bogesund.
Impregnerings—- Upptag- Stavarnas tillstand R&t - Medelvar-
medel ning Condition of specimens styrka aktighet
Provfdlt Reten-~ Friska Med Ut- Index Ar
Preservative tion réta démda of Av. life
Experimental kg/m3 Sound Decay- Re- decay yeoars
field ing Jected 1984 1988

Provfdlt: Simlangsdalen
Tall Pine
KP Cuprinol

34.8 - 6 9 60 75
16.0 - - 14 100 100 17.5
8.8 - - 15 100 100 9.1
4.3 - - 15 100 100 4.3
1.6 - - 15 100 100 2.5
Boliden K 33
26.0 6 7 2 18 25
12.5 - 1 13 68 95
6.5 - - 14 100 100 13.0
3.2 - - 15 100 100 5.9
1.2 - - 15 100 100 2.9
Oimpregnerade
Untreated
- - - 15 100 100 2.5
Kreosotolja
267.2 - 7 8 53 72
221.3 - 7 7 61 75
113.2 - - 15 100 100 17.1
56.7 - - 15 100 100 8.2
21.7 - - 15 100 100 4.9
12.9 - - 15 100 100 4.1
Bok Beech
KP Cuprinol
2.00 % - - - S 100 100 7.0
3.00 % - - - 8 100 100 11.4
4.00 % - - - S 100 100 17.3
Oimpregnerade
Untreated

- - - 10 100 100 2.7
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Tabell 21. Forsok 20 A, 20 AA: Stavforsdk med Boliden K 33, KP-Cuprinol och kreo-
forts. sotolja. Resultat efter 29 &r i Simldngsdalen och Bogesund..

Experiment 20 A, 20 AA: tests of stakes treated with Boliden K 33,
KP-Cuprinol and creosote. Results after 29 years in Simldngsdalen

and Bogesund.
Impregnerings- Upptag- Stavarnas tillstand R&t - Medelvar-
medel ning Condition of specimens styrka aktighet
Provfdlt Reten- Friska Med Ut- Index ar
Preservative tion réta démda of Av. life
Experimental kg/m3 Sound Decay~ Re- decay yeoars
field ing Jeoted 1984 1988

Provfdlt: Bogesund
Tall Pine :
KP Cuprinol

35.0 - 5 9 38 80
16.1 - - 14 89 100 21.9
8.5 - - 14 100 100 18.7
4.3 - - 14 100 100 10.4
1.6 - - 13 100 100 5.4
Boliden K 33
26.3 6 4 3 29 31
12.6 - - 14 82 100 25.2
6.5 - - 13 100 100 19.2
3.2 - - 14 100 100 8.6
1.2 - - 14 100 100 7.3
OCimpregnerade
Untreated
- - - 14 100 100 3.6
Kreosotolja
259.7 - 8 5 46 62
224.4 - 3 -9 65 88
116.7 - - 14 100 100 19.6
56.9 - - 13 100 100 15.3
22.1 - - 14 100 100 8.9
13.1 - - 14 100 100 6.9
Bok Beech

KP Cuprinol

2.00 % - - - 7 100 100 9.0
3.00 % - - - 9 100 100 15.3
4.00 % - - - 9 100 100 21.2
Oimpregnerade

Untreated

- - - 7 100 100 3.9
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Tabell 22, Forsdk 22 A: Stavforsdk med bok- och bjdrkvirke, impregnerat med

Boliden K 33, KP-Cuprinol och kreosotolja. Resultat efter 28 &r i
Simlingsdalen.

Expériment 22 A: Tests of stakes of birch and beech, treated with
Boliden K 33, KP-Cuprinol and crecsote. Results after 28 years in

Simlangsdalen.
Impregnerings—- Upptag- Stavarnas tillstand RSt - Medelvar-
medel ning Condition of specimens styrka aktighet
Provfalt Reten- Friska Med Ut- Index aAr
Preservative tion réta démda of Av. life
Exparimental kg/m? Sound Decay-~ Re- decay Years
field ing Jected 1984 1988

Provfdlt: Simlangsdalen
Bidrk Birch
Boliden K 33

20.7 - - 10 100 100 19.7
10.1 - - 10 100 100 13.6
5.1 - - ) 100 100 7.4
2.5 - - 10 100 100 6.4
1.0 - - 10 100 100 4.1
KP Cuprinol
34.8 - - 10 100 100 20.1
16.9 - - 10 100 100 18.0
8.4 - - 10 100 100 7.3
4.1 - - 10 100 100 3.2
1.6 - - 10 100 100 2.0
Kreosotolija
170.9 - - 10 100 100 18.8
82.6 - - 10 100 100 11.7
41.2 - - 10 100 100 8.8
Oimpregnerade
Untreated
- - - 20 100 100 2.1
Bok Beech
Boliden K 33
19.2 - - 10 100 100 20.5
9.4 - - 8 100 100 10.1
4.7 - - ‘10 100 100 8.2
2.3 - - 10 100 100 4.6
0.9 - - 10 100 100 4.0
KP Cuprinol
34.0 - - 10 100 100 20.4
16.1 - - 10 100 100 13.8
8.1 - - 9 100 100 6.7
3.9 : - - 10 100 100 3.6
1.6 - - 8 100 100 2.8
Kreosotolja
143.1 - - 10 100 100 15.5
71.0 - - 10 100 100 11.5
34.4 - - ) 100 100 7.9
Oimpregnerade
Untreated

- - - 19 100 100 2.4
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Tabell 22. Forsok 22 A: Stavforsok med bok- och bjorkvirke, impregnerat med

forts. Boliden K 33, KP-Cuprinol och kreosotolja. Resultat efter 28 ar i
Bogesund. . o

Experiment 22 A: Tests of stakes of birch and beech, treated with
Boliden X 33, KP-Cuprinol and creosote. Results after 28 years in

Bogesund.
Impregnerings- Upptag- Stavarnas tillstand Ro6t - Medelvar-
medel ning Condition of speaimens styrka aktighet
Provfidlt Reten- Friska Med Ut- Index ar
Presexrvative tion réta démda of Av. life
Experimental kg/m3 Sound Decay~ Re- decay years
field ing Jected 1984 1988

Provfdlt: Bogesund
Bjdérk Birch
Boliden K 33

20.2 - - 9 100 100 20.4
9.9 - - 9 97 100 18.6
4.9 - - 9 100 100 9.4
2.5 - - 9 100 100 4.6
1.0 - - 9 100 100 3.9
KP Cuprinol
34.5 - - 9 94 100 20.3
17.2 - - 9 100 100 17.3
8.3 - - 9 100 100 12.1
4.0 - - S 100 100 6.2
1.6 - - 8 100 100 4.4
Kreosotolja
173.4 - - 9 100 100 11.0
85.0 - - 9 100 100 6.1
40.8 - - 9 100 100 6.1
Oimpregnerade
Untreated
- - - 17 100 100 3.7
Bok Beech
Boliden K 33
19.4 - - 9 100 100 20.4
9.5 - - 8 100 100 11.9
4.6 - - 9 100 100 9.7
2.3 - - 10 100 100 6.1
1.0 - - 7 100 100 6.0
KP Cuprinol
34.4 - - 9 81 100 23.2
16.3 - - 9 100 100 17.2
8.0 - - 8 100 100 7.6
4.0 - - 4 100 100 5.3
1.6 - - 8 100 100 4.0
Kreosotolija
145.4 - - 9 100 100 10.4
69.7 - - 8 100 100 9.3
34.1 - - 6 100 100 6.7
Oimpregnerade
Untreated

- - - 13 100 100 3.5
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Tabell 23. FOors6k 23 A: Stavforsok med OPM-impregnerad splint- och karnved av
gran. Resultat efter 28 &r i Simlangsdalen.

Experiment 23 A: Tests of stakes of spruce sapwood and heartwood,
treated with Boliden K 33 by the OPM-method. Results after 28 years
in Simldngsdalen.

Impregnerings- Upptag- Stavarnas tillstand ROt~ Medelvar-
medel och kon- ning Condition of specimens styrka aktighet
centration Reten- Friska Med Ut - Index ar
Provfalt tion réta démda of Av, life
Preservative kg/m3 Sound Decay- Re- decay Years
and concen- ing Jected 1984 1988
tration
Experimental
field

Provfdlt: Simlangsdalen

Gran splint spruce sapwood

Boliden K 33

0.95 % 7.2 - - 15 100 100 17.5

1.70 % 12.2 - - 14 100 100 16.0

Oimpregnerade

Untreated

- - - 15 100 100 2.0

Gran kdrna spruce heartwood

Boliden K 33

0.95 % 2.1 - - 14 100 100 5.6

1.70 % 3.9 - - 15 100 100 8.7

Oimpregnerade -

Untreated

- - - 15 100 100 2.1
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Tabell 24. F3rsdk 24 A: Sammansdt*ning av de i forsdket anvidnda impregneringsmedlen.
Experiment 24 A: Composition of preservatives used in the test.

Kreosotol ja Creosote

Ren stenkolstjarolja, enligt de skandinaviska specifikationerna. Utspadd med 2
viktsdelar toulen. Pure coal-tar oil, according to Scandinavian specifications.
Diluted with 2 parts by weight of toluene.

Boliden K 33

Arsenikpentoxid /Arsenic pentoxide/ (A6205) 34.0 % + 2.0 %
Kromtrioxid /Chromium trioxide/ (CrOS) '26.6 % + 1.5 %
Kopparoxid /Copper (II) oxide/ (Cu0O) 14.8 % + 1.0 %
Vatten /Water/ (HZO) 24.6 % + 4.0 %

Celicure O

Kopparsulfat /Copper sulphate/ CuSO4 . 5H20) 45.0 % + 2.5 %
Natriumbikromat /Sodiwn dichromate/ (Na,Cr,0, . 2H,0) 50.0 % + 2.5 %
Kromacetat /Chromiwm acetate/ (Cr(CHSCOO)s . Hy0) 5.0 % + 1.0 %

KP-Cuprinol
K-salt: 11.5% koppar/copper/

P-salt: 66 % natriumpentaklorfenoclat /sodiwm pentachlorophen oxide/

Wolmanit UA-Reform

Fluorid, berdknad som F /Fluoride, calculated as F/ 18.6 %
Arsenik, " " As /Arsenic, " "oAS/ 11.8 %
Kremat, " " Cr /Chromate, " "o Cr/ 15.9 %

Wolmanit U-~Reform

Fluorid, berdknad scin F /Fluoride, calculated as F/ 27.6 %

Kromat, " " Cr /Chromate, " " Cr/ 14.8 %

Woimanit C8

Koppar, beriknad som Cu® /Copper, calculated as Cul/ 10.8 %
Kromat , " " Cro, /Chromate, " n Cr03/ 26.4 %
Bor, " " H,B0, /Borate, " " H3303/ 25.5 o
Sulfat, " " KHSO, /Sulphate, " " KHSO,/ 37.3 ¢

Pentaklorfenol /Pentachlorophenol/

f-procentiy ldsning i olja av typ eldningsolja 3. Utspddd med 2 viktsdelar toulen.

'S per cent golution in fuel cil No. 3. Diluted with 2 parts by weight of toulene.
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Tabell 285, Forsok 24 A: Internationella stavfdorsdket, Simldngsdalen. Resultat efter
25 4ar.

Experiment 24 A: The international stake test. Simldngsdalen. Results
after 26 years.

Impregnerings- Upptag- Stavarnas tillstand ROt - Medelvar-
medel och kon- ning Condition of specimens styrka aktighet
centration Reten-~ Friska Med Ut~ Index ar
Provfalt tion réta démda of Av. life
Preservative kg/m3 Sound Decay- Re- decay years
and concen- ing Jeocted 1984 1988
tration

Experimental

field

Provfdlt: Simlangsdalen

Boliden K 33

3.06 % 16.7 2 10 3 25 37

1.94 % 11.0 - 7 7 41 70

0.78 % 4.2 - - 15 100 100 18.7
0.38 % 2.3 - - 14 100 100 7.4
0.15 % 0.9 - - 14 100 100 4.6
Celcure O

4.26 % 26.4 2 13 - 18 23

2.13 % 13.1 - 5 10 52 83

1.06 % 6.3 - - 15 100 100 8.6
0.53 % 3.1 - - 13 100 100 4.9
0.21 % 1.3 - - 15 100 100 2.8
Wolmanit UA Reform

6.00 % 36.5 - - 15 100 100 14.9
4.00 % 25.1 - - 14 100 100 8.0
2.00 % 12.2 - - 14 100 100 6.1
1.00 % 6.1 - - 15 100 100 4.8
0.50 % 3.1 - - 15 100 100 3.9
Wolmanit U reform

6.00 % 36.9 - - 15 100 100 7.7
4.00 % 24.7 - - 15 100 100 6.0
2.00 % 12.5 - - 15 100 100 3.5
1.00 % 6.2 - - 15 100 100 3.3
0.50 % 3.1 - - 15 100 100 2.7
Wolmanit CB

6.00 % 38.2 - 14 1 23 30

4.00 % 25.1 - 12 3 35 50

2.00 % 12.5 - 1 14 75 97

1.00 % 6.2 - - 14 100 100 5.7
0.40 % 2.5 - - 15 100 100 3.3

forts.
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Tebell pr. FBrsbk 24 A: lrternationella stavforsdket, Simldngsdalen. Resultat efter
furts. 26 ér. ‘

Experiment 24 A: The international stake test. Simlangsdalen. Results
after 26 years.

Impregnerings- Upptag- Stavarnas tillstand ROt - Medelvar-
medel och kon- ning Condition of specimens styrka aktighet
centration Reten- Friska Med Ut- Index ar
Provfalt tion réta démda eof Av. life
Preservative kg/m3 Sound Dacay- Re- decay years

and concen- ing Jeoted 1984 1988

tration

Experimental

field

Provfilt: Simlangsdalen

KP Cuprinol

34.3 - 5 10 42 83
16.6 - - 30 85 100 19.4
8.5 - - 14 100 100 12.1
4.3 - - 15 100 100 4.4
1.7 - - 14 100 100 2.5
Kreosotolja
Creosote
375.3 - 13 1 39 48
152.5 - 1 11 94 96
81.9 - - 14 100 100 11.4
40.0 - - 15 100 100 7.9
15.7 - - 15 100 100 4.9
Pentaklorfenol
Pentachlorophenol
6.0 - 2 11 92 92
4.1 - - 14 100 100 19.4
2.1 - - 13 100 100 8.6
0.8 - - 15 100 100 4.3
Oimpregnerade
Untreated

- - - 44 100 100 3.6
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Tabell 26. F5rsSk 24 A: Internatiorella stavfirsoket. Franska stavar. Simlangsdalen.
Resultat efter 26 ar.

Zxpertiment 24 A: The international stake test. French stakes., Simldngcdalen
Rzsults after 26 years.

Impregnerings- Upptag- Stavarnas tsllstand ROt - Medelvar~
medel och kon- ning Condition of specimens styrka aktighet
centration Reten- Friska Med Ut- Index Ar
Provfalt tion réta démda of Av. 1life
Preservative kg/m3 Sound Decay- Re- decay Years

and concen- ing jeated 1984 1988

tration

Experimental

field

Provfdlt: Simlangsdalen
Boliden K 33

1.84 % 12.9 - 7 8 37 72

2.13 % 14.6 - 6 9 40 73
Wolmanit UA Reform

4.00 % 27.2 - - 15 100 100 5.5
Wolmanit U reform

4.00 % 27.2 - - 14 100 100 5.1

KP Cuprinol

19.1 ~ 1 14 77 97
Kreosotolja
Creosote

164.9 - 1 12 92 96
Pentaklorfenol
Pentachlorophenol

7.4 - 7 7 63 75

Oimpregnerade
Untreated

- - - 15 100 100 3.7
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Tabell 27. Forsdk 24 A: Internationella stavforsSket. Tyska stavar. Simldngscalen.

Resultat efter 25 ar.

fzperiment 24 A: The international stake .test. German stakes. Simidngsdalen.

Results after 25 years.

Impregnerings—- Upptag- Stavarnas tillstand Ro6t~ Medelvar-
medel och kon- ning Condition of specimens styrka aktighet
centration Reten- Friska Med Ut- Index Ar
Provfalt tion roéta démda of Av. life
Presexrvative kg/m3 Sound Decay- Re- decay years
and conocen- ing Jeoted 1984 1988
tration
Experimental
field
Provfdlt: Simlangsdalen
Boliden K 33
1.80 % 11.8 - 9 1 30 35
Celcure 0O
2.13 % 12.4 - 5 5 38 70
Wolmanit UA Reform
4.00 % 25.9 | - - 10 100 100 10.1
Wolmanit UR-6
4.00 % 26.0 - - 8 100 100 6.1
Wolmanit CB
4.00 % 24.2 - 9 1 20 35
KP Cuprinol

20.4 - 3 6 44 83
Kreosotolja
Creosote

149.6 - 9 - 42 44
Oimpregnerade
Untreated

- - - 8 100 100 2.3
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Tabell 28. Forsdk 28 A: Stavforsdk med samtliga av Tridskyddskommittén godkinda
tryckimpregne ~ingsinedel. Resultat efter 23 &r,

Experiment 28 A: Stake test with all pressure prescrvatives approved
by the Swzdish Wood Preservation Committee. Results after 23 years.

Impregnerings- Upptag- Stavarnas tillstand R&t - Medelvar-
medel och kon- ning Condition of specimens styrka aktighet
centration Reten- Friska Med ut- Index ar
Provfalt tion réta démda of Av. life
Preservative kg/m3 Sound Decay- Re- decay Yyearxs

and concen- ing Jected 1984 1988

tration

Experimental

field

Provfdlt: Simlangsdalen

Boliden K 33

3.60 % 24.7 - 5 5 50 68
1.80 % 12.1 - 4 16 75 89
0.90 % 6.0 - - 20 100 100 16.4
Tancas 7Tanalith
5.00 % 35.0 - 5 5 48 68
2.50 % 17.1 - 3 17 73 94
1.25 % 8.3 - 20 100 100 17.1
Wolmanit CB
8.00 % 56.6 - 8 2 30 48
4.00 % 27.2 - 9 11 48 70
2.00 % 13.6 - - 20 S5 100 14.9
Celcure O
6.00 % 42.7 - 4- 6 60 73
3.00 % 20.3 - 6 14 59 84
1.50 % 9.9 - 1 18 88 Q7
Boliden S 25
3.60 % 25. - 1 9 93 95
1.80 % 11.9 - - 19 100 100 15.2
0.90 % 5.9 - - 20 100 100 11.1
KP Cuprinol
5.48 % 34.7 - 3 7 53 88
2.74 % 17.2 - - 19 97 100 16.1
1.37 % 8.2 - - 20 100 100 5.4
Kreosotolja 2:1
Creosote

338.8 3 5 2 33 33
Kreosotolja 1:2
Creosote

158.7 - 16 4 36 43

forts.
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Tabell 28. Forsok 28 A: Stavforsok med samtliga av Triskyddskommittén godkinda

Forts. trycikimpregneringsmedel. Nesultat efter 23 ar.
Experiment 28 A: Stake test with all pressure preservatives approved
by the Swedieh Hcod Preservation Committee. Results after 23 years.

Impregnerings— Upptag- Stavarnas tillstand ROt~ Medelvar-

medel och kon- ning Condition of specimens styrka aktighet

centration Reten-~ Friska Med Ut- Index ar

Provfalt tion réta démda of Av. life

Preservative kg/m3 Sound Decay—- Re- decay years

and concen- ing Jeated 1984 1988

tration

Experimental

field

Provfdlt: Simlangsdalen

Kreosotolja 1:5

Creosote

79.3 - 1 19 84 98
BP-Hylosan 2:1

326.7 - 4 6 48 73
BP-Hylosan 1:2

156.0 - 6 14 61 83
BP-Hylosan 1:5

78.7 - 1 19 83 98
Oimpregnerade
Untreated

- - - 10 100 100 2.1

Provfdlt: Bogesund

Boliden K 33

3.60 % 24.9 - 2 8 33 85

1.80 % 12.1 - 1 9 58 g3

0.90 % 6.2 - - 10 100 100 17.1

Tancas Tanalith

5.00 % 34.8 - 7 3 18 48

2.50 % 16.5 - 4 6 43 70

1.25 % 8.7 - - 10 93 100 18.7

Wolmanit CB

8.00 % 55.8 1 7 2 23 38

4.00 % 27.8 - 7 3 30 48

2.00 % 12.9 - 3 7 45 78

Celcure O

6.00 % 42.4 2 3 5 28 58

3.00 % 20.2 - 3 6 33 75

1.50 % 10.3 - 4 6 55 73

forts.
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Tabell 28. Forsdk 28 A: Stavférsdk med samtliga av Triskyddskommittén godkidnda
Forts. trycihimpregneringsmedel. Hesultat efter 23-ar.

Experiment 28 A: Stake test with all pressure preservatives approved
by the Swedish ¥Hcod Preservation Conmittee., Results after 23 years.

Impregnerings- Upptag- Stavarnas tillstand ROt - Medelvar-
medel och kon- ning Condition of specimens styrka aktighet
centration Reten- Friska Med Ut- Index Ar
Provfalt tion réta démda of Av. life
Preservative kg/m3 Sound Decay- Re- decay years
and concen-— ing Jjeocted 1984 1988
tration
Experimental
field
Provfdlt: Bogesund
Boliden S 25
3.60 % 25.2 - - 10 100 100 18.3
1.80 % 12.2 - - 10 100 100 11.9
0.90 % 5.6 - - 10 100 100 7.7
KP Cuprinol
5.48 % 33.9 - 2 8 48 88
2.74 % 17.0 - - 10 83 100 18.3
1.37 % 8.1 - - 8 100 100 14.9
Kreosotolja 2:1
Creosote
355.3 3 2 4 14 50
Kreosotolja 1:2
Creosote
169.3 - 3 7 43 78
Kreosotolja 1:5
Creosote
78.8 - - 9 100 100 17.0
BP-Hylosan 2:1
316.0 - 3 7 53 85
BP-Hylosan 1:2
155.7 - 1 6 68 93
BP-Hylosan 1:5
76.2 - - 10 100 100 17.1
Oimpregnerade
Untreated
- 100 100 3.8
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Tabell 29. Forsok 30 A: Stavfdrsdk med Bolidensalterna P50, K33 och S25 med till-
satserna A =AgNO3 eller B =8203. Resultat efter 28 ar.

Experiment 30A: Test of stakes treated with the Boliden salts P50,
K33 and 525 with the added ingredients A =AgNO4 or B =B,0,. Results
after 28 years. '

Impregnerings—- Upptag- Stavarnas tillstand R&t - Medelvar-
medel och kon- ning Condition of specimens styrka aktighet
centration Reten- Friska Med Ut- Index ar
Provfdlt tion réta démda of Av. life
Preservative kg/m3 Sound Decay- Re- © decay years

and concen- ing Jeoted 1984 1988

tration

Experimental

field

Provfdlt: Simlangsdalen

P 50

2.22 % 34.6 - 4 6 40 83

1.00 % 15.4 - - 10 88 100 23.4
0.53 % 7.7 - - 10 100 100 13.0
P 50 + A

2.06 % 30.1 - 2 8 60 88

1.06 % 15.7 - - 10 100 100 19.2
0.52 % 7.5 - - 9 100 100 15.2
K 33 + B

3.50 % 30.1 - - 10 95 100 22.0
1.80 % 15.1 - - 10 100 100 15.3
S 25 + B

3.33 % 28.7 - - 10 100 100 16.4
1.68 % 13.9 - - 10 100 100 10.5
K 33 + A

O -
—
o m
o® o\°®
—_
NN
~w
|
[
=1
o @

100 100 22.6
100 100 12.8

S 25 + A
1.20 % 11.8 - - 10 100 100 14.7
0.60 % 5.9 - - 10 100 100 8.7
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Tabell 30. Férsok 36 A: Stavar impregnerade med Tancas. Resultat efter 24 ar.

Experiment 36 A: Stakes treated with Tanalith. Results after 24 years.

Impregnerings- Upptag-~ Stavarnas tillstand ROt - Medelvar-
medel och kon- ning Condition of specimens styrka aktighet
centration Reten- Friska Med Ut- Index Ar
Provfalt tion réta démda of Av, life
Preservative kg/m3 Sound Decay- Re- decay years
and oconcen- ing Jeoted 1984 1988
tration
Experimental
field
Provfdlt: Simlangsdalen
Tancas C Tanalith C
4.00 % 28.9 - 11 1 23 31
2.00 % 14.2 - S 2 27 48
1.00 % 7.0 - - 12 100 100 16.7
0.50 % 3.4 - - 12 100 100 8.3
0.20 % 1.4 - - 11 100 100 4.9
Oimpregnerade
Untreated

- - - 12 100 100 3.8
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Tabell 31, F&rsok 36 B: Stolpar (1.5 m) impregnerade med Boliden K33. Resultat

efter 15 4r i Simldngsdalen

och Bogesund.

Exteriment 36 B: Posts (1.5 m) treated with Boliden K33. Results
after 15 years in Simlangsdalen och Bogesund.

Impregnerings- Upptag- Stolparnas tillstand ROt - Medelvar—
medel och kon- ning Condition of specimens styrka aktighet
centration Reten- Friska Med Ut- Index ar
Provfdlt tion réta démda of Av. life
Preservative kg/m3 Sound Decay~ Re- decay years
and concen- ing Jected 1984 1988
tration
Experimental
field
Provfdlt: Simlangsdalen
Boliden K33
0.5 % - 15 - 28 33
1.0 % 4 11 -~ 15 18
2.0 % 11 4 - 7 7
Oimpregnerade Untreated

- - 5 100 100 6.6
Provfdlt: Bogesund
Boliden K33
0.5 % - 15 - 0 25
1.0 % 5 2 - 0 7
2.0 % 6 1 - 0 4
Oimpregnerade Untreated

- 1 4 85 95



82

Tabell 32. Forsdk 37 A: Stavforsdk med Bolidensalt K 33, Tancas, Celcure A,
KP-Cuprinol och salterna K 64, KC 64 och C 64. Resultat efter 21 ar.

Experiment 37 A: Stake tests with Boliden salt K 33, Tanalith, Celcure A,
KP-Cuprinol and the salts K 64, KC 64 and C 64. Results after 21 years.

Impregnerings~ Upptag- Stavarnas tillstand ROt - Medelvar-
medel och kon- ning Condition of apecimens styrka aktighet
centration Reten- Friska Med Ut - Index ar
Provfalt tion réta démda of Av. life
Preservative kg/m3 Sound Decay- Re- decay years

and concen- ing Jeated 1984 1988

tration

Experimental

field

Provfdlt: Simlangsdalen

Boliden K 33

3.00 % 19.4 - 13 7 41 53
2.50 % 16.4 - 12 8 48 58
2.00 % 12.7 - 2 18 68 94
1.50 % 9.8 - 3 17 83 94
1.00 % 6.5 - - 20 100 100 12.8

Tancas C Tanalith C

3.00 % 20.1 1 13 6 36 48

2.50 % 16.7 1 8 11 38 69

2.00 % 12.7 - 10 10 44 70

1.50 % 9.7 - - 20 98 100 15.7
1.00 % 6.5 - - 20 100 100 12.1
Celcure A

3.00 % 20.0 - 12 8 38 59

2.50 % 15.8 - 11 7 46 57

2.00 % 12.7 - 3 17 65 93

1.50 % 9.8 - 1 19 91 98

1.00 % 6.6 - - 20 100 100 11.8
KP Cuprinol

3.50 % 22.6 - 6 14 59 80

3.00 % 18.5 - 1 19 79 96

2.50 % 15.9 - - 20 98 100 15.4
2.00 % 13.1 - - 19 100 100 13.4
1.50 % 9.6 - - 20 100 100 12.3
K-64

3.00 % 19.7 2 11 7 36 49

2.50 % 15.1 - 14 6 40 49

2.00 % 13.1 - 11 9 49 64

1.50 % 10.0 - 12 8 49 63

1.00 % 6.4 - 1 19 89 98

forts.
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Tabell 32, Forsok 37 A: Stavforsdok med Bolidensalt K 33, Tancas, Celcure A,
forts. KP-Cuprinol och salterna K 64, KC 64 och C 64. Resultat efter 21 ar.

Experiment 37 A: Stake tests with Boliden salt K 33, Tanalith, Celcure A,
KP-Cuprinol and the salts K 64, KC 64 and C 64. Results after 21 years.

Impregnerings- Upptag- Stavarnas tillstand ROt - Medelvar-
medel och kon~ ning Condition of specimens styrka aktighet
centration Reten- Friska Med Ut- Index ar
Provfalt tion réta démda of Av. life
Preservative kg/m3 Sound . Decay- Re- decay years

and concen- ing Jeoted 1984 1988

tration

Experimental

field

Provfdlt: Simlangsdalen

KC-64

1.50 % 9.9 - 11 8 45 57
C-64

2.00 % 13.4 2 14 4 28 41
1.50 % 9.9 - 13 7 33 55
1.00 % 6.5 - 6 14 55 84
Oimpregnerade

Untreated

- - - 19 100 100 3.2
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Tabell 33. Forsok 38 B: Stolpar (1.5 m) av bok impregnerade med Boliden K 33.
Resultat efter 14 ar i Simldngsdalen och Bogesund.

Experiment 38 B: Posts (1.5 m) of beech treated with Boliden K 33.
Results after 14 years in Simldngsdalen and Bogesund.

Impregnerings— Upptag- Stolparnas tillstdnd  R&t- Medelvar~
medel och kon- ning Condition of specimens styrka aktighet
centration Reten- Friska Med Ut- Index Ar
Provfdlt tion réta démda of Av. life
Preservative kg/m3 Sound Decay- Re- decay years

and concen- ing Jeocted 1984 1988

tration

Experimental

field

Provfalt: Simléngsdalen

Bok Beech

Boliden K 33

0.5 % - 3 5 84 91
1.0 % - 4 5 78 84
2.0 % - 5 - 55 60
Oimpregnerade Untreated

- - 14 100 100 5.6
Provfalt: Bogesund
Bok Beech
Boliden K 33
0.9 % - 7 - 25 43
1.0 % - 9 - 25 39
2.0 % - 5 - 25 30

Oimpregnerade Untreated
- - 13 98 100 10.3
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Tabell 34. Forsdk 45 A: Stavforsok med nio koncentrationer av Celcure M och Boliden
K 33. Resultat efter 15 &r i Simlangsdalen, Bogesund och Sdvar.

Experiment 45 A: Stake test with nine concentrations of Celcure M and
Boliden K 33. Results after 15 years in Simldngsdalen, Bogesund and Sivar.

Impregnerings—- Upptag- Stavarnas tillstand ROt - Medelvar-
medel och kon- ning Condition of specimens styrka aktighet
centration Reten- Friska Med Ut- Index ar
Provfalt tion réta démda of Av., life
Preservative kg/m? Sound Decay— Re- decay years
and concen- ing Jeoted 1984 1988
tration
Experimental
field
Provfdlt: Simlangsdalen
Celcure M
0.25 % 1.7 - - 20 100 100 3.0
0.50 % 3.4 - - 20 100 100 5.7
1.00 % 6.9 - - 20 69 100 10.2
1.50 % 10.4 - 3 17 60 91
2.00 % 13.6 - 6 14 33 83
2.50 % 17.4 - 17 3 28 44
3.00 % 20.3 - 19 1 20 36
4.00 % 26.2 2 18 - 16 23
5.00 % 33.8 3 17 - 10 23
Boliden K 33
0.12 % 0. - - ) 100 100 3.6
0.25 % 1.6 - - ) 100 100 8.4
0.50 % 3.1 - - 5 100 100 8.6
0.75 % 5.2 - - 5 65 100 12.4
1.00 % 6.6 1 4 ) 43 63
1.25 % 8.4 - 7 3 33 53
1.50 % 10.2 A =} - 20 23
2.00 % 13.3 2 7 1 23 28
2.50 % 16.5 3 7 - 10 20
Oimpregnerade
Untreated

- - - 20 100 100 2.1
Provfdlt: Agarp - Simlangsdalen
Boliden K 33
0.12 % 0.8 - - 4 100 100 5.0
0.25 % 1. - - 3 100 100 7.0
0.50 % 3.2 - - 83 100 10.7

75

0.75 % 5.0 - 1 1 38

forts.
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Tabell 34, Forsok 45 A: Stavforsok med nio koncentrationer av Celcure M och Boliden
Forts. K 33. Resultat efter 15 &r i Simlangsdalen, Bogesund och Sdvar.

Experiment 45 A: Stake test with nine concentrations of Celcure M and
Boliden K 33. Resulte after 15 years in Simldangsdalen, Bogesund and Sédva

Impregnerings- Upptag- Stavarnas tillstand ROt - Medelvar-
medel och kon- ning Condition of speocimens styrka aktighet
centration Reten- Friska Med Ut- Index ar
Provfilt tion réta démda of Av. life
Preservative kg/m3 Sound Decay- Re- decay years

and concen- ing Jected 1984 1988

tration

Experimental

field

Provfilt: Bogesund

Celcure M

0.25 % 1.7 - - 10 100 100 7.8
0.50 % 3.4 - - 10 88 100 10.6
1.00 % 6.8 - 4 6 28 75
1.50 % 10.3 - 4 6 25 73
2.00 % 13.6 - 6 4 18 55
2.50 % 17.6 6 2 2 3 25
3.00 % 19.9 5 5 - 13 13
4.00 % 27.0 7 3 - 5 8
5.00 % 34.9 7 3 - 5 8
Boliden K 33
0.12 % 0.8 - ~ 10 100 100 6.3
0.25 % 1.7 - -~ 10 100 100 9.8
0.50 % 3.2 - ~ 10 93 100 10.9
0.75 % 5.1 - - 10 53 100 11.7
1.00 % 6.6 - 5 5 25 70
1.25 % 8.5 - 6 4 15 60
1.50 % 10.2 - 9 1 8 38
2.00 % 13.5 3 5 2 13 35
2.50 % 17.0 6 4 - 0 10
Oimpregnerade
Untreated

- - - 10 100 100 4.6

forts.
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Tabell 34, Forstk 45 A: Stavforsdk med nio koncentrationer av Celcure M och Boliden
Forts. K 33. Resultat efter 15 ar i Simldngsdalen, Bogesund och Sdvar.

Experiment 45 A: Stake test with nine concentrations of Celcure M and
Boliden K 33. Results after 15 years in Simlangesdalen, Bogesund and Sdvar.

Impregnerings—- Upptag- Stavarnas tillstand R&6t - Medelvar-
medel och kon—- ning Condition of speoimens styrka aktighet
centration Reten- Friska Med Ut- Index ar
Provfalt tion réta démda of Av., life
Preservative kg/m3 Sound Decay—- Re- decay years

and concen- ing Jected 1984 1988

tration

Experimental

field

Provfdlt: Sdvar

Celcure M

0.25 % 1.6 - - 10 100 100 5.6
0.50 % 3.3 - 1 9 78 85

1.00 % 6.7 - 1 9 73 93

1.50 % 10.0 - 5 5 35 70

2.00 % 13.9 3 4 3 23 48

2.50 % 17.7 3 4 3 30 48

3.00 % 21.1 5 4 1 13 25

4.00 % 27.8 8 2 - 5 5

5.00 % 35.2 8 2 - 3 5
Boliden K 33

0.12 % 0.9 - - 10 100 100 5.5
0.25 % 1.7 - - 10 100 100 9.4
0.50 % 3.2 - 1 9 83 95

0.75 % 5.1 - 6 4 48 65

1.00 % 6.8 - 9 1 28 33

1.25 % 8.7 2 8 - 15 23

1.50 % 10.4 3 3 3 19 42

2.00 % 14.2 4 4 2 28 30

2.50 % 17.4 6 4 - 5 10
Oimpregnerade

Untreated

- - - 10 100 100 3.9



Tabell 35, F6rsdk 47 A: Stavforsdk med ldga koncentrationer av
KP-Cuprinol och Boliden BIS. Resultat efter 15 ar i

88

och Agarp (beliget 5 km fran Simlingsdalen).

Experiment 47 A: Stake test with low concentrations
KP-Cuprinol and Boliden BIS. Results after 15 years
and Agarp (situated 5 km from Simldngsdagen).

Boliden K 33,
Simldngsdalen

of Boliden K 33,
in Simlangsdalen

Impregnerings—- Upptag- Stavarnas tillstand ROt~ Medelvar-
medel ning Condition of specimens styrka aktighet
Provfdlt Reten- Friska Med Ut- Index
Preservative tion réta démda of

Experimental kg/m3 Sound Decay- Re- decay

fiald ing Jeocted 1984 1988
Provfdalt: Simléngsdélen

Boliden K 33

0.90 % 5.6 - - 10 73 100 8
0.45 % 2.7 - - 10 100 100 0
0.18 % 1.1 - - 9 100 100 9
KP Cuprinol

1.37 % 8.1 - - 10 90 100 9.6
0.68 % 4.0 - - 10 100 100 8.2
0.27 % 1.7 - - 9 100 100 6.2
Boliden BIS

1.00 % 6.5 - - 10 100 100 6.9
0.50 % 3.2 - - 10 100 100 6.2
0.20 % 1.2 - - 10 100 100 7.0
Provfdlt: Agarp - Simlangsdalen

Boliden K 33

0.90 % 5.7 - - 10 38 100 2.9
0.45 % 2.7 - - 10 100 100 8.3
0.18 % 1.1 - - 9 100 100 5.7
KP Cuprinol

1.37 % 8.2 - - 10 85 100 0.1
0.68 % 4.1 - - 9 100 100 8.0
0.27 % 1.6 - - 10 100 100 6.0
Boliden BIS

1.00 % 6.2 - - 9 100 100 7.0
0.50 % 3.2 - - 9 100 100 6.2
0.20 % 1.2 - - 10 100 100 5.6
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Tabell 36. Forsok 51 A: Stavar av bok och bjork impregnerade med ammoniakaliska
tridskyddsmedel. Resultat efter 12 4r i Simlangsdalen.

Experiment 51 A: Stakes of beech and birch treated with ammoniacal
wood preservatives. Results after 12 years in Simldngsdalen.

Impregnerings—- Upptag- Stavarnas tillstand ROt - Medelvar-
medel och kon- ning Condition of specimens styrka aktighet
centration Reten- Friska Med Ut- Index ar
Provfalt tion réta démda of Av. life
Preservative kg/m? Sound Decay- Re- decay years
and concen- ing Jected 1984 1988
tration
Experimental
field
Provfdlt: Simlangsdalen
Bok Beech '
Oimpregnerade Untreated

- - - 10 100 100 2.2
Bidrk Birch
Oimpregnerade Untreated

- - - 20 100 100 2.4
Bok Beech .
Amline spec. Fordrdjd torkning. Delayed drying
4.25 % 26.9 - - 9 81 100 8.0
KPN spec. F&rdrdjd torkning. Delayed drying
3.20 % 20.1 - - 10 100 100 5.5
6.40 % 40.1 - 1 9 75 95
KPN .
3.20 % 18.6 - - 10 100 100 5.9
Boliden K 33
1.80 % 11.1 - - 10 93 100 7.4
Bjérk Birch .
Amline spec. Fordréjd torkning. Delayed drying
4.25 % 28.7 - - 19 87 100 8.2
KPN spec. Fordrdjd torkning. Delayed drying
3.20 % 19.2 - - 20 100 100 5.6
6.40 % 38.2 - 1 19 81 S8
KPN
3.20 % 18.0 - - 20 96 100 6.5
Boliden K 33
1.80 % 11.4 - 8 12 49 80



90

- A

- 3
50
\ | N\
5 \_| \5\5\\\\
\ R A\
75 [~ P
\
Simlingsdhlen
1
100 -~
5 10 15 20 25 30 35 40" 45
AriYears
O,

’ AN

25
\ —

‘o )
\ o
-

N

100

Lunnabﬁ field

N
__Q

|

5 10 15 20 25 30 35 40 45

Ar/Years

Fig. 1 a. F6rsdk | B: R8tfdrloppet hos stolpar (2.23 m) impregnerade enligt ne

Experitment 1 B: Rate of decay for posts (2.23 m) treated as indicate.
below.

I. Basilit UA 3.5 kg/m> ; 2. Boliden BIS 9.7 kg/m>
3. Boliden Fluor salt 2.7kg/m k. Kreosotolja (Creosote) 91 kg/m

5. Oimpregnerade (Untreated)
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Fig. 1 b. Forsk 1 B: R&tfrioppet hos stolpar (2.23 m) impregnerade enligt Fig. 1 2

Experiment 1 B: Rate of decay for posts (2.23 m) treated as indicated in
Fig. 1 a.
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Fig. 2 a. F5rsdk | B: R5tf8rloppet hos stolpar (0.73 m) impregnerade enligt nedan.
Experiment 1 B: Rate of decay for posts (0.73 m) treated as indiccted
below.

1. Basilit UA 3.5 kg/m> 3 2. Boliden BIS 10.9 kg/m>
3. Boliden Fluor salt o, 7 kg/m L. Xreosoto!ja (Creosote) 86 kg/r

5. Gimpregnerade (Untreated)
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Fig. 2 b. Forstk 1 B: Rotférioppet hos stolpar (0.73 m) impregnerade enligt Fig. 2 a.

Experiment 1 B: Rate of decay for posts (0.73 m) treated as indicated in
Fig. 2 a.
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Fig. 3 a. F6rsB8k 4 A: Rotfdrloppet hos stavar impregnerade med Bolidensalt
K 33. Simlangsdalen.

Experiment 4 A: Rate of decay for stakes trcated with Boliden salt
X 33. Simldangsdalen.

1. 20.1 kg/m> 2. 11.7 kg/m> 3. 8.7 kg/m>
4, 5.6 kg/m3 5. Oimpregnerade (Untreated)
% N
~—2 =t
x_\ -3 \\
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5
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Ar/Years

Fig. 3 b. Forstk 4 A: R8tfdrloppet hos stavar impreanerade med normalkvantiteten
av Bolidensalt K 33.

Experiment 4 A: Ratc of decay for stakes trcatel 1i/th the rormal quantity
of Boliden salt K 33,

1. Simlangsdalen 2. Lunnaby aker (field)
3. Lunnaby skog (fercst) 4. vVassmoldsa (Ljungbyholm)
5. Simldngsdaler oimpregnerade (wrtircated)
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Fig. b. FBrsdk 5 A: R3tférloppet hos stavar impregnerade enligt nedan.
“rperiment 5 A: Rate of decay for stakes treated as indicated helow.

Konstharts (Synthetic rcsin)

Botiden BIS

Boliden BIS + skifferolja (ehalr o7l1)
Boliden BIS + asfalt-tjdra (aspinltic <ar)

1. Oimpregnerade (Untreated)

3. Kreosotolja (Creosote)

5. Boliden BIS + kreosotolja
(Creosote)

7. Boliden BIS + Habinol

DN LN

9. Boliden BIS 4+ konstharts
(Synthetic resin)
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Fig. 5. Forsdk 5 B: R&tfdrloppet hos stolpar (1.5 m) impregnerade enligt Fig. L

Experiment 5 B: Rate of decay for posts (1.5 m) treated as indicated ir
Fig. 4.
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Fig. 6. Forsdk 6 A: R&tfbrloppet hos stavar impregnerade med HBgandsolja och Kreo-
sotol ja. Simlangsdalen,

Experiment 6 A: Rate of decay for stakes treated with Hdaands oil and
Creosote. Simlangsdalen.

1. 150 kq/m> 2. 110 kg/m> 3. 70 kg/m> |
L. Lo kg/m3 5. 10 kg/m3 6. Oimpreancrade (Imireated
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Fig. 7. Forsdk 6 B: RBtfdrloppet hos stolpar (1.5 m)i vixthuset impregnerade

enligt nedan.

Experiment 6 B: Rate of decay for posts (1.5 m)in the greenhouse
treated as indicated below.

1. HSgandsolja (Hdgands oil) L. Kreosotolja (Creosote) 126 kg/m3

138 kg/m3 5. D:o 94 kg/m3
2. D:o 90 kg/m3 6. D:o 55 kg/m3
3. D:o 56 kg/m3 7. Oimpregnerade (Untreated)
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Fig. 8. Fdrsék 7 A: Rotfbrloppet hos stavar impregnerade med Bolidensalt
BIS och Kreosotolja (Kr).

Experiment 7 A: Rate of decay for stakes treated with Boliden salt
BIS and Creosote (Kr).
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Fig. 9. F8rs8k 7 B: RBtfbrioppet hos stolpar (1.5 m) impregnerade enligt

nedan.

Experiment 7 B: Rate of decay for posts (1.5 m) treated ac indicated
below.

1. Kreosotolja (Creosote) c:a 112 kg/m3

2, Bolidensalt BIS c:a 1! kg/m3
3. Oimpregnerade (Untreated)
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Fig. 10. F5rs8k 8 B: RStfrloppet hos stolpar (1.5 m) impregnerade enligt
nedan. Bogesund.

Experiment 8 B: Rate of decay for posts (1.5 m) treated as indicated
below. .

1. Bolidensalt S 11.6 kg/m3

. 3
3. Oimpregnerade (Untreated) 2. Bolidensalt 525 12.0 kg/m
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ng. 11. Férsbk 9 A: Rotférloppet hos stavar impregnerade enligt nedan.

Simldngsdalen.

Experiment 9 A: Rate of decay for stakes treated as indicated
below. Simldngsdalen.

3

1. Pentaklorfenol 20.5 kg/m 3

2. Na-pentaklorfenolat 28.9 kg/m 3
3. . D:o 27.1 kg/m3 + Zn SO, 11.9 kg/m
b, D:o 28.1 kg/m3 + K,Cr0y, 9.4 kg/m3
5. Oimpregnerat (Untreated)
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Fig. 12. Fors6k 10 A: R&tfdrloppet hos stavar impregnerade enligt nedan.
‘Simlangsdalen.

Experiment 10 A: FRate of decay for stakes treated as indicated below.

Simldngsdalen.

1. Kreosotolja normal b % fenoler (Creosote normal, 4 % phenole)

2. D:o extraherad med 1 % (  do. extracted with 1 % laOK)
NaOH

3. D:o extraherad med 1| % ( do. extracted with 1 % Cal0H),)
Ca(OH) ‘

L, D:o extraherad med | % (  do. extracted vith 1 % HZSOC)
H SOQ i

5. D:o med 8 % feno?er (  do. »ith 8 % plhenole)

6. D:o med 0-0.1 % fenoler (  do. with 0-0.1 % phenols)
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Forsdk 14 A: ROtfSrloppet hos stavar av tallsplint impregnerade enligt
nedan medelst tryckvixling (OPM-metoden). Simldngsdalen.

Experiment 14 A: Rate of decay for stakes of pine sapwood treated as
indicated below according to the osgcillating pressure method (OPM).
Simlangsdalen.

). Oimpregnerade (Untreated) 2. Bolidensalt TV 11.3 ka/m3

3. Bolidensalt TV 8.0 kg/m3 k. Bolidensalt Tv 50 14.6 kg/m3
5. Bolidensalt Tv 50 8.5 kg/m
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Forsdk 14 A: R6tforloppet hos stavar av gransplint impregnerade enligt
nedan medelst tryckvixling (OPM-metoden). Simlingsdalen.

Experiment 14 A: Rate of decay for stakes of spruce sapwood treated as
indicated belov according to the osetllating pressure method (OPM).

Simldangsdalen.

I, Oimpregnerade (Untreated)
3. Bolidensalt TV 6.8 kg/m3
5. Bolidensalt TV 50 7.} kg/m

3

2, Bolidensalt TV 8.3 kg/m3

k.

Rolidensalt TV 50 10.7 kg/m3
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Forsdk 14 A: R8tfdrloppet hos stavar av grankdrna impregnerade enligt
nedan medelst tryckvixling (OPM-metoden). Simldngsdalen.

Experiment 14 A: Rate of decay for stakes of spruce heartwood treated

as indicated below according to the osctillating pressure method (OPM).
Simlangsdalen.

1. Oimpregnerade (Untreated)
3. Bolidensalt TV 2.0 kg/m3
5. Bolidensalt TV 50 1.5 kg/m

2. Bolidensalt TV 2.3 kg/m
L. Bolidensalt TV 50 3.7 kg/m3
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Forsok 14 B: R8tfSrloppet hos stolpar (1.5 m) impregnerade enligt nedan
medelst tryckvix!ing (OPM-metoden).

Experiment 14 B: Rate of decay of posts (1.5 m) treated as indicated
below according to the oscillating pressure method.

ON o w N —

Gran

D:o
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Tall
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D:o

oimprecnerad

cimpregneracg

(
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(

/
t

do.
do.

do.

ao.

TV)
TV 50)

TV)
TV 50)

(Spruce untreated)

(Pine untreated)
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Fig. 15a. $25: 1. 19,8 kg/m3 L. 2.y kg/m3
2. 9.9 kg/m3 5. 1.0 kg/m3
3. 4.9 kgq/m3 6. Oimpregnerat (Untreated)
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Fig. 15b. KP-Cuprinol 1. 34.2 kg/mg b, 4.3 kg/m
' 2. 17.5 kg/my 5. 1.8 kg/m3
3. 8.5 ka/m 6. Oimpregnerat (Untreated)

Fig. 15.a-d. F&rstGk 17 A: ROtidrloppet hos stavar impregrierade med Boliden salt
$25, KP-Cuprinol, Celcure och kreosotolja. Simlingsdalen. '
Fxperiment 17 1: Rate cof decay for stakes troited vithh Boliden salt

825, KP-Cuprinol, Celcure and creosote. Siml'n :sdalen.
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Fig. 15c. Celcure: 1. 27.5% kg/m; 4. 3.2 kg/m3
2. 13.7 kg/m3 5. 1.3 kg/m3
3. 6.4 kg/m 6. Oimpregnerat (Untreated)
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Fig. 15d. Kreosotolja 1. 259 kg/mg k. 28 kq/m>
Creosote 2. 132 kg/m 5. 19 kg/m°

3. 70 kg/m3 6. Oimpregnerat (Untrcated)
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Fig. 16a. Siml&ngsdalen
a-c. Forsbk 19 A: Rotférloppet hos stavar impregnerade med Boliden

salterna K33 och S25. Simlangsdalen, yltuna (Vassmol&sa) och
vdxthus.

Experiment 19 A: Rate of decay for stakes treated with the Bolide
salts K33 and $25. Simldngsdalen, Ultiuna (Vassmoldsa) and
greenhouse.

o W N~
¢ e e s .

K33 21.6 kg/m

10.6 kg/m
5.3 kg/m
2.6 kg/m
1.1 kg/m

]

3
3
3

. Oimpregnerat (Untreated)

7. 525 22.1 kg/mg
8. ' 10.6 kg/m3
9. " 5.k kg/m?
10. " 2.5 kg/m
1. " 1.0 kg/m>
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Fig. 17. FSrsok 24 A: Rotstyrkeindex i relation +ill upptagningen efter 26 ar. Pilarna i figu-en visar
upptagningar for klass A rekommenderade av NTR.
Experiment 24 A: Index of decay in relation to the retention after 26 years. The arrows in the
figure show tie retenmtions for class A recommended by NWPC.
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Fig. 18 a.Forsok 24 A: Rotforloppet hos stavar med olika
upptagningar.

Experiment 24 A: Rate of decay for stakes with
various retentions.
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Fig. 18 b. 7orsdk 24 A: ROtforloppet hos stavar med olika
upptagningar.
Euperiment 24 A: Rate of decay jor stakes with
various retentions.
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Fig. 18 c. Forsok 24 A: Rotforloppet hos stavar med
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Experiment 24 A: Rate of decay for stakes with various

retentions.
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Fig. 18 d. Forsdk 24 A: Rottoriovpet hos stavar med olika
upptagningar.
Experiment 24 A: Rate of decay fior stakes wiin
VGrious retentions.
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19. FOrsdk 36 A: RBtfSrloppet hos stavar impregnerade med Tancas. Simlangs-

dalen.

Experiment 36 A: Rate of decay for stakes treated with Tanalith.
Simldngsdalen.
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14.2 kg/m3
. 28.9 kg/m3

§rat (Untreated)
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Tndex of decay Simlangsdalen

o / r
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Retention kg/m’

1. Boliden K33
2. Celcure M

Fig. 20 a Simldngsualen

Fig. 20 a-c. Forsok 45 A: Rotstyrkeindex 1 relation till upptagningen efter

15 4r. Pilarna i figurerna visar upptagningar f&r
klass A rekommenderade av NTR.

Expertment 45 A: Index of decay in relation to the retention
after 15 years., The arrows in the figures show
the retentions for class A recommended by NWPC.
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kommitténs provytor for filtférsok sommaren 1954,
omfattande forsOken 1A, 1B, 2A, 4A, 4B.

18. Edén, J. o. Holmgren, H., 1954. — Betr. smetighet
hos kreosotimpregnerat virke.

19. Holmgren, H., 1954. — Metoder for impregnering
av virke.

20. Rennerfelt, E., 1955. — Revidering av Triskydds-
kommitténs filtforsok sommaren 1955, omfattande
forsoken 1A, 1B, 2A, 3A och 4B.

21. Holmgren, H., 1955. — Filtforsok for undersok-
ning av korrosion pa metallféremil i kontakt med
impregnerat virke.

22.v. Schoenberg, W. o. Holmgren, H., 1955. — For-
sok med kreosotimpregnering av furustolpar.

23, Triskyddskommittén, 1955. — Allminna villkor
och forutsittningar for tryckimpregnering av virke.

24. Rennerfelt, E., 1955. — Filtforsok med Boliden-
salterna S och S 25, forsdk 8A och 8B.

25. Rennerfelt, E., 1956. -— Undersokningar over
upptridandet av lagringsskador i stolpar mellan av-
verkning och impregnering.

26. Rennerfelt, E., 1956. — Uppgifter ¢ver kvanti-
teter impregnerat virke.

27. Rennerfelt, E., 1956. — Revidering av kommu-
nikationsverkens filtforsok med olika impregnerings-
medel.

28. Rennerfelt, E., 1956. — lakttagelser over mogel-
rota.
29. Rennerfelt, E., 1956. — Redogorelse for faltfor-

sOken med Bolidensalterna K 33, S och § 25 samt
forsok med dubbelimpregnering och Hoganisolja.

30. Rennerfelt, E., 1957 — Undersdkning av him-
ningsgrinserna hos nagra olika triimpregnerings-
medel.

31. Rennerfelt, E., 1957 — Rotningsforsok med ved-
prov uttagna ur virke impregnerat i praktisk drift.

32. Rennerfelt, E., 1957. — Revidering av stavforsék
med salterna S 25, KP och Celcure och med kreosot.

33. Rennerfelt, E., 1957. — Redogorelse for forsok
med oimpregnerat virke frin olika delar av landet,
faltforsok nr 1A,

34. Rennerfelt, E., 1957 — Uppgifter dver impreg-
nerade kvantiteter virke ar 1955.

35. Rennerfelt, E., 1957. — Revidering av filtforsok
med olika impregneringsmedel.

36. Rennerfelt, E., 1957. — Revidering av stavforsok
med salterna S 25, KP, Celcure och kreosotolja.

37. Holmgren, H. o. Roots, E., 1958. — Filtfdrsok
for undersokning av korrosion pd metallféremal i
kontakt med impregnerat virke.

38. Holmgren, H. o. v. Schoenberg, W., 1958. —
Nagra forsok rorande eftersvettning och smetighet
hos kreosotimpregnerade furustolpar.

39. Rennerfelt, E., 1958. — Revidering av faltfor-
soken med Bolidensalterna S och $ 25 samt forséken
med dubbelimpregnering och Hoganisolja.

40. Rennerfelt, E., 1958. — Uppgifter 6ver impreg-
nerade kvantiteter virke ar 19506.

41. Rennerfelt, E., 1958. — Revidering av stavforsok
med § 25, K 33, KP. Celcure och kreosotolja.

42. Holmgren, H., 1958. — Bdjningsforsok med tri-
stolpar.

43. Rennerfelt, E., 1958. — Uppgifter 6ver impreg-
nerade kvantiteter virke ar 1957.

44. Holmgren, H. o. Rennerfelt, E., 1958. — Filt-
forsok med virke som doppats i eller bestrukits med
trikonserveringsmedel.

45. Rennerfelt, E., 1958. — Revidering av filtforsok
med olika impregneringsmedel.

46. Rennerfelt, E., 1958. — Revidering av stavforsok
med S 25, K 33, KP, Celcure och kreosotalja.

47. Holmgren, H., 1959. — Forsok med hogfrekvens-
uppvirmning av furustolpar.

48. Borup, L., Holmgren, H. o. Rennerfelt, E., 1959.
— Oversikt over Triskyddskommitténs verksamhet
1941—1959.

49. Rennerfelt, E., 1959. — Revidering av filtférsok
med olika impregneringsmedel.

* To.m. 1973 utgavs meddelandena i Triskyddskommitténs regi.



50. Rennerfelt, E., 1959. — Uppgifter 6ver impreg-
nerade kvantiteter virke ar 1958.

51. Rennerfelt, E., 1959. — Revidering av stavforsok
med Bolidensalterna S, S 25, K 33, KP, Celcure och
kreosotolja.

52. Rennerfelt, E., 1959. — Filtforsok med bestryk-
ningsmedel.

53. Rennerfelt, E., 1960. — Revidering av forsok
nr 12 B: S 25 — impregnerade stolpar med och utan
tak.

54. Rennerfelt, E., 1960. — Revidering av stav- och
stolpforsok i vixthuset.

55. Rennerfelt, E., 1960. — Rapporter frin inter-
nationella méten och kongresser.

56. Rennerfelt, E., 1960. — Uppgifter dver impreg-
nerade kvantiteter virke dr 1959.

57. Borup, L., Lekander, B. 0. Rennerfelt, E., 1960.
— Skador pd obarkade slipersimnen under lagrings-
tiden i skogen.

58. Rennerfelt, E., 1960. — Revidering av filtforsok
med olika impregneringsmedel.

59. Rennerfelt, E., 1960. — Revidering av stavforsok
med Bolidensalterna S, S 25 och K 33, KP, Celcure
och kreosotolja.

60. Rennerfelt, E., 1960. — Forsok med impregne-
ring av gran och furu enligt OPM-metoden (forsok
14A och B).

61. Rennerfelt, E., 1960. — Filtforsok med bestryk-
ningsmedel (férsok 13A och C).

62. Rennerfelt, E., 1961. — Filtforsok med bestryk-
ningsmedel (f6rsok 13A, B och C), rapport nr 4.

63. Rennerfelt, E., 1961. — Revidering av filtforsok
med olika impregneringsmedel.

64. Rennerfelt, E., 1962. — Revidering av stavforsok
med Bolidensalterna S, S 25 och K 33, med KP,
Celcure och kreosot, med Wolmanit UA Reform 67.

65. Rennerfelt, E., 1962. — Uppgifter Over impreg-
nerade kvantiteter virke ar 1960.

66. Rennerfelt, E., 1962. — Filtforsok med bestryk-
ningsmedel (forsok 13A, B och C), rapport nr 5.

67. Holmgren, H. o. Hedqvist, T., 1963. — Revidering
av filtforsok med olika impregneringsmedel.

68. Hedqvist, T., 1963. — Revidering av stavforsok
med Bolidensalterna S, S 25 och K 33 med KP,
Celcure och kreosot, med Wolmanit UA Reform 67.

69. Hedqvist, T. o. Moller, B., 1963. — Uppgifter
Gver impregnerade kvantiteter virke dr 1961,

70. Hedqvist, T. o. Moller, B., 1963. — Filtforsok
med olika tryckimpregneringsmedel. 1963 irs revi-
sion. Field experiments with different preservatives
applied by pressure. Revised in 1963.

71. Moller, B., 1964. — Fiiltforsok med bestryknings-
medel. 1963 irs revision. Field Tests with Brush
Treatment Preservatives. Revised in 1963.

72. Moller, B., 1964. — Uppgifter 6ver impregnerade
kvantiteter virke dr 1962. English Summary.

73. Rennerfelt, E. T, 1964. — En jimforelse mellan
svenska filtforsok och laboratorieexperiment med
nigra trikonserveringsmedel. A Comparison between
Swedish Field Tests and Laboratory Experiments
with Some Wood Preservatives. English Summary.

74. Moller, B., 1964. — Filtforsok med olika tryck-
impregneringsmedel. 1963 ars revision, nr I1. Field
Experiments with Different Preservatives Applied by
Pressure, No 11. Revised in 1963.

75. Rennerfelt, E. T, 1964. — Provning av triskydds-
medel mot svampar. Testing of Wood Preservatives
against Fungi.

76. Johansson, M., 1964. — Uppgifter éver impreg-
nerade kvantiteter virke dr 1963. English Summary.

77. Johansson, M., 1965. — Filtforsok med olika
tryckimpregneringsmedel. 1964 ars revision, nr 1.
Field Experiments with Different Preservatives
Applied by Pressure, No 1. Revised in 1964.

78. Johansson, M., 1965. — Filtforsok med olika
tryckimpregneringsmedel. 1964 4rs revision, nr I1.
Field Experiments with Different Preservatives
Applied by Pressure, No I1. Revised in 1964.

79. Johansson, M., 1965. — Filtforsok med bestryk-
ningsmedel. 1964 4rs revision. Field Tests with Brush
Treatment Preservatives. Revised in 1964.

80. Johansson, M., 1965. — Uppgifter dver impreg-
nerade kvantiteter virke dr 1964. English Summary.

81. Holmgren, H. o. Fjelkegird, G., 1965. — Rot-
undersdkningar i Televerkets stolplinjer. English
Summary.

82. Johansson, M., 1965. — Triskyddskommitténs
filt- och rotkammarforsok med olika triimpregne-
ringsmedel. Redogorelse nr V. The Wood Preserva-
tion Committee’s Field and Rot-Chamber Experi-
ments with Wood Preservatives. Report No V.

83. Nordiska forskarmotet i Stockholm 1965. Proto-
koll.

84. Nordiska triskyddsmotet i Stockholm 1965. Pro-
tokoll.

85. Johansson, M., 1966. — Filtforsok med olika
tryckimpregneringsmedel. 1965 érs revision, nr 1.
Field Experiments with Different Preservatives
Applied by Pressure, No 1. Revised in 1965.

86. Johansson, M., 1966. — Filtfdrsok med olika
tryckimpregneringsmedel. 1965 4rs revision, nr Il
Field Experiments with Different Preservatives
Applied by Pressure, No 1. Revised in 1905.

87. Johansson, M., 1966. — Filtforsok med bestryk-
ningsmedel. 1965 drs revision. Field Tests with Brush
Treatment Preservatives. Revised in 1965.

88. Johansson, M., 1966. — Uppgifter over impreg-
nerade kvantiteter virke dr 1965. English Summary.

89. Johansson, M., 1967. — Internationellt faltforsok
med impregnerade furustavar. 1966 ars revision.
International Field Test with Treated Pine Stakes.
Revised in 1966.

90. Johansson, M., 1967. — Filtforsok med olika
tryckimpregneringsmedel. 1966 irs revision, nr 1.
Field Experiments with Different Preservatives
Applied by Pressure, No 1. Revised in 1966.

91. Johansson, M., 1967. — Filtférsok med olika
tryckimpregneringsmedel. 1966 ars revision, nr 11.
Field Experiments with Different Preservatives
Applied by Pressure, No 11. Revised in 1966,

92. Johansson, M., 1967. — Filtforsok med bestryk-
ningsmedel. 1966 drs revision. Field Tests with Brush
Treatment Preservatives. Revised in 1960.

93. Johansson, M., 1967. — Uppgifter dver impreg-
nerade kvantiteter virke dr 1966. English Summary.



94. Henningsson, B., 1967. — Filtforsok med olika
tryckimpregneringsmedel. 1967 drs revision, nr 1.
Field Experiments with Different Preservatives
Applied by Pressure, No 1. Revised in 1967.

95. Henningsson, B., 1968. — Filtfdrsok med olika
tryckimpregneringsmedel. 1967 irs revision, nr I1.
Field Experiments with Different Preservatives
Applied by Pressure, No II. Revised in 1967,

96. Henningsson, B., 1968. — Internationellt filtfor-
sOk med impregnerade furustavar. 1967 drs revision.
International Field Test with Treated Pine Stakes.
Revised in 1967.

97. Henningsson, B., 1968. — Uppgifter éver impreg-
nerade kvantiteter virke ir 1967. English Summary.

98. Henningsson, B., 1969. — Internationellt filtfor-
sok med impregnerade furustavar. 1968 drs revision.
International Field Test with Treated Pine Stakes.
Revised in 1968.

99. Henningsson, B., 1969. — Uppgifter 6ver impreg-
nerade kvantiteter virke r 1968. Quantities of timber
assortments treated with pressure in 1968.

100. Henningsson, B., 1969. — Filtforsok med olika
tryckimpregneringsmedel. 1968 4rs revision, nr 1.
Field Experiments with Different Preservatives
Applied by Pressure, No I. Revised in 1968.

101. Lundstréom, H., 1970. — Epixyler pd impreg-
nerade trastolpar { Bogesund. Epixlys on treated
wooden posts at Bogesund.

102. Henningsson, B., 1970. — Uppgifter 6ver im-
pregnerade kvantiteter virke ar 1969. Quantities of
pressure treated wood 1969.

103. Henningsson, B., 1970. — Filtforsok med virke
som genom doppning eller bestrykning behandlats
med trikonserveringsmedel. Field tests with wood
treated by steeping or brushing.

104. Henningsson, B., 1971. — Uppgifter over im-
pregnerade kvantiteter virke dr 1970. Quantities of
pressure treated wood 1970.

105. Henningsson, B., 1972. — Uppgifter dver im-
pregnerade kvantiteter virke dr 1971. Quantities of
pressure treated wood 1971.

106. Henningsson, B., 1973. — Uppgifter over im-
pregnerade kvantiteter virke ir 1972. Quantities of
pressure treated wood 1972.

107. Bergman, O., 1974. — Faktorer som péverkar
barrvedens impregnerbarhet. En litteraturstudie.
Factors affecting the permeability of softwood. A
literature study. Sirtryck frin Rapport Nr R 89, 1973,
fran Inst. for virkeslira, Stockholm.

108. Henningsson, B., Bergman, 0., 1974. — Inter-
nationellt filtférsok med impregnerade furustavar.
1972 irs revision. International Field Test with Trea-
ted Pine Stakes. Revised in 1972,

109. Jermer, J., 1974. — Uppgifter 6ver impregnerade
kvantiteter virke 1973. Quantities of Pressure Treated
Wood 1973.

110. Bergman, O., Henningsson, B., 1974. — Faltfor-
sok med olika tryckimpregneringsmedel. 1972 irs
revision. Field Experiments with Different Preserva-
tives Applied by Pressure. Revised in 1972.

111. Nylinder-Norman, E., Henningsson, B., Hell-
strom, O., Gunnarsson, L., 1974. — Provning av
impregnerat virke i havet. Marine Wood Borer Tests
on the West Coast of Sweden.

112. Henningsson, B., 1975. — Anvindning av im-
pregnerat virke i de nordiska linderna. The Use of
Impregnated Timber in the Nordic Countries.

113. Dahlgren, S-E., 1975. — Fixering av Cu-Cr-As
baserade trdiimpregneringsmedel. Fixation of Cu-Cr-
As based Wood Preservatives.

114. Bergman, O. o. Henningsson, B., 1975. — Efter-
behandling av stolpar med kreosotemulsionspasta
enligt bandagemetoden. Mitning av intringningen.
Groundline Treatment of Poles with a Creosote
LEmulsion Paste according to the Bandage Method.
Measurement of Penetration.

115. Jermer, J., 1975. — Uppgifter Over impregnerade
kvantiteter virke 1974. Quantities of Pressure Treated
Wood 1974.

116. Dahlgren, S-E., 1975. — Effect of Pre-steaming
on the CCA Treatment of Spruce and Redwood
Grown in Southern Sweden. Inverkan av dngning
pa CCA-impregnering av gran och furu frin soddra
Sverige.

117. Henningsson, B., Nilsson, T., Hoffmever, P., Friis-
Hansen, H., Schmidt, L., Jacobsson, S., 1975. — Soft
rot i saltimpregnerade ledningsstolpar frin dren
1940—1954.

117 E. Henningsson, B., Nilsson, T., Hoffmever, P,
Friis-Hansen, H., Schmidt, L., Jacobsson, S., 1976.
— Soft Rot in Utility Poles Salt-treated in the Years
1940—1954.

118. Norman, E., Henningsson, B., 1975. — De-
scription of a Trial with Wood Preservatives against
Marine Wood Boring Organisms. FOrsok med olika
impregneringsmedel som skydd mot angrepp i virke
av skeppsmask och borrkrifta.

119. Bergman, 0. Henningsson, B., Persson, E.,
1975. — Vattenlagring — en metod att minska ut-
svettning hos kreosotimpregnerade stolpar. Water-
storage — A method to Reduce Bleeding of Creosote
Treated Poles.

120. Hickin, N. E., 1976. — Termites-their Natural
History and their Control. Termiter-biologi och be-
kimpning.

121. Boutelje, J., Jonsson, Ulla, 1976. — Effekterna
av vattenlagring av timmer. I. Inverkan pd impreg-
nering av sagat virke. Effects of Water-storage of
Logs. 1. Effect on the Impregnation of Sawn Goods.

122 Jermer, J., 1976. — Uppgifter 6ver impregnerade
kvantiteter virke 1975. Quantities of Pressure Treated
Wood 1975.

123. Ivansson, B-O., 1976. — Tryckimpregnering i
samband med fingerskarvning av virke. Pressure
impregnation of timber in conjunction with finger
jointing.

124. 1976. — The Performance of Treated Wood
and Untreated Durable Species. Report of Working
Party S$5.03.05 Biodeterioration. XVI IUFRO World-
Congress, Oslo 1976,

125. Boutelje, J., Johansson, Solveig, Jonsson, Ulla,
1977. — Effekterna av vattenlagring av timmer.
II Inverkan pa stolpimpregnering. Effects of Water-
storage of Logs. Il Effects on the Impregnation of
Poles.

126. Bergman, O., 1977. — Faktorer som paverkar
lévvedens impregnerbarhet. En litteraturstudie. Fac-
tors affecting the permeability of hardwoods. A
literature study.

127. Boutelje, J., Henningsson, B., Lundstrom, H.,
1977. — Effekterna av vattenlagring av timmer.
1. Inverkan pd impregneringens effektivitet mot
rota. Effects of Water-storage of Logs. III. Effect
upon the Effectiveness of Preservative Treatment
against Decay.

128. Omér, S, 1977. — Uppgifter Over impregnerade
kvantiteter virke 1976. Quantities of Pressure Treated
Wood 1976.



129. Johansson, Solveig, 1977, — Fuktupptagning i
impregnerat tri. The Absorption of Water into
Preservative-Treated Wood.

130. Blumer, H., Henningsson, B., Jermer, J., 1978.
— Spinskivor av CCA-impregnerat tri. Mekaniska
och biologiska provningar. Particle Boards of CCA-
Treated Wood. Mechanical and Biological Tests.

131. Berglund, F., Wallin, T., 1978. — Korrosion av
spik och skruv i impregnerat virke. Corrosion of
Nails and Screws in Preservative-Treated Wood.

132, Bergman, O., Martinsson, S., 1979. — Forsok
med vattenlagring och bevattning av stolpar for att
undvika utsvettning av kreosotolja. Experiments
with water-storage and water-spraying of poles to
avoid bleeding of creosote.

133, Henningsson, B., Bergman, O., 1979. — Inter-
nationellt faltforsok med impregnerade furustavar.
1976 irs revision. International field test with treated
pine stakes. Revised 1976.

134, Bergman, O., Henningsson, B., 1979. — Filt-
forsok med olika tryckimpregneringsmedel. 1976 ars
revision. Field tests with different preservatives
applied by pressure. Revised 1976.

135. Bechgaard, C., Borup, L., Henningsson, B.,
Jermer, J., 1979. — Forsok med efterimpregnering av
kreosotimpregnerade jirnvigssliprar genom selektiv
behandling med borsyra.

135 E. Bechgaard, C., Borup, L., Henningsson, B.,
Jermer, J., 1979. — Remedial treatment of creosoted
railway sleepers of redwood by selective application
of boric acid.

Publicerad dven som IRG Document No 3134, 1980.

136. 1979. — Screening techniques for potential
wood preservative chemicals. Proceedings of a
special seminar held in association with the 10th
annual meeting of the IRG, Peebles 1978.

137 Jermer, J., Omér, S., 1980. — Utveckling av
kraftledningsstolpar av impregnerat limtri i Sverige
1975—1980. Development of glulam transmission
structures of preserved wood in Sweden 1975—1980.

138. Mansikkamiki, P, Vihavainen, Tuija, 1980.
— Termiter och termitskydd av trikonstruktioner.

139. Jermer, J., Nilsson, K., 1981. — Tridimpreg-
neringsindustrin i Sverige. Produktion m m 1980.
The wood preserving industry in Sweden. Facts and
figures 1980.

140. Qvarnstrom, K., 1982. — Undersokningar
rorande  fytotoxiska effekter av triskyddsmedel.
Investigations on phytotoxic effects of wood pre-
servatives.

141. Henningsson, B., Kiirik, Aino, 1982. — Kart-
laggning av rétsvampar i trifénster. Survey of decay
fungi in window joinery.

142. Bergman, O., Mazur, F, 1982. — Filtforsok
med traskyddsmedel. 1980 drs revision. Field tests
with wood preservatives. Revised in 1980.

143. Edlund, Marie-Louise, Hintze, W., Jermer, J.,
Ohlsson, S., 1982. — Undersokningar av tennorga-
niska triskyddsmedel. Investigations of organotin
based wood preservatives.

144. Henningsson, B., Jermer, J., 1982. — Under-
sOkningar av korrosion pid metallforemal i kontakt
med impregnerat virke utomhus. Studies on corro-
sion of metallic objects in contact with preservative-
treated wood in the open.

145. Jermer, J., Severin, J-E., 1982, — Forsok med
bevattning av stolpar fOr att minska utsvettningen av
kreosotolja. Investigations on sprinkling of poles as
a method to reduce bleeding of creosote.

146. Bergman, G., Solyom, P, Mideus, H., 1983.
— Fororening av mark och grundvatten vid traim-
pregneringsverk. Contamination of soil and ground-
water at wood preserving plants.

147. Henningsson, B., 1984. — Olika triskydds-
medels effekt mot mogel- och blinadssvampar pa
inbyggt virke. The effect of different wood preser-
vatives against growth of moulds and staining fungi
on timber in buildings.

148. Henriksson, S.T., 1984. — Traskyddsforskning
vid Bolidenbolaget.

149. Jermer, J., Nilsson, K., 1984. — Triimpregne-
ringsindustrin i Sverige. Impregneringsstatistik 1983,
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chemicals. Efficacy and health hazards after various
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154. Bergholm, J., 1985. — Utlakning av koppar,
krom och arsenik frin impregnerat span deponerat
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155. Bystedt, T., 1986. — Kostnadskalkylering vid
tryckimpregnering.

156. Bergman, O., Mazur, F., 1986, — Filtforsok med
triskyddsmedel. 1984 drs revision. Field tests with
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161. Bergholm, J., Dryler, K., 1989, — Studier av
fixeringen av arsenik i jord samt rorligheten av
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contaminated soil.

162. Seman, P-O., Svedberg, R.. 1990. -— Sanering av
kreosotkontaminerad mark. En kunskapssamman-
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163. Bergman, O., 1991. — Urlakning frin tryck-
impregnerat virke. En litteraturstudie. Leaching from
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164. Bergman, O., Mazur, F., 1991. — Filtforsok med
traskyddsmedel. 1988 ars revision. Field tests with
wood preservatives. Revised in 1988.

165. Jorhem, L., Nilsson, K., 1991. — Lagring av
potatis i impregnerade trilidor. Storage of potatoes
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