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INLEDNING

I detta meddelande redogores for resultaten betrdffande 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 adr beldgna i Simlangsdalen,
Ultuna, Bogesund och Sivar. Filtet i Ultuna
ersatte ar 1984 ett tidigare forsoksfilt i
Vassmoldsa och féltet i Sévar ersatte ar 1973
ett falt i Norrfors (25 km véster om Sivar).
Forsok finns ocksa i vidxthus. Dessa flyttades ar
1978 fran Stockholm till Uppsala.

Forsokstéltens beldgenhet visas pa
kartskissen till héger.

Simidngsdalen



Forsoksmaterialet utgors av stavar och stolpar av tall (Pinus sylvestris L.). Nér andr‘a'tréidslag
anvinds ges information om detta. Stavarna har matten 20 x 50 x 500 mm och bestér enbart
av splintved. Vid forsokets borjan placeras stavarna till halva sin ldngd i marken pa
forsoksfalten (se bild A). Stolparna &r av olika dimensioner och ldngder. Stavarna har
inspekterats varje ar och stolparna vart annat ar. Foreliggande rapport avser 1992 ars

inspektioner.

Stavarna i filt- och vixthusforsdken bedémdes med avseende pa rétangrepp och provades
dven i en apparat, som bryter staven d& den forlorat ca 80 % av sin bojhdllfasthet. Rétskadans

omfattning graderas enligt foljande femgradiga skala:

Tillstand Bedomning av Rotstyrke-
rotstyrkan index

Friskt - inget synligt angrepp 0 0
Svagt angrepp 1 25
Mattliga angrepp 2 50
Svért angrepp 3 75
Mycket svért angrepp (provet utdémd 4 100

p.g.a. brott vid b6jningsprov)

Genom att addera rotstyrkeindex for stavarna i varje grupp och dividera med summan av
antalet stavar erhélles ett medelvirde for varje triskyddsmedel och upptagning. Ndr alla stavar

i en grupp utdémts (medelvirdet for rétstyrkeindex = 100) berdknas medellivslangden.

Samma beddmning betriffande rétskadans omfattning gjordes pa stolpmaterialet. B6jhallfast-
hetsprov utférdes emellertid inte. Rétindex = 100 for en stolpe innebdr att splintvedsandelen i

stolpen dr mycket svért angripen (helt genomrétad).

P4 filtet i Simlangsdalen finns flera stavforsok som administreras av NTR (Nordiska
Triskyddsradet). Dessa forsok har nyligen rapporterats i en publikation av Bergman, O. och
Jermer, J., NTR Inf. nr 30 (1993). I Simlangsdalen finns ocksa forsok med stolpar och sliprar
som administreras av WEI (West-Europdisches Institut fiir Holzimprégnierung). 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 Simlangsdalen.

Part of the test field in Simlangsdalen.

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

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

Samtliga stavar var utddmda redan ar 1967. Resultaten redovisades i Traskyddskommitténs

meddelande nr 94.

Stolpar av tva olika ldngder, 2.23 m och 0.73 m, utsattes i Simlangsdalen, Lunnaby dker och
skog och Ljungbyholm. Ar 1966 flyttades stolparna frin Lunnaby, som ligger i nirheten av
Vixjo, till Simlédngsdalen. Stolparna i I.jungbyholm flyttades till Vassmolosa ar 1971 och
sedan till Ultuna 1984. Upptagningen har berdknats pa hela volymen inklusive kidrnveden.
For stolpar 2.23 m l&nga &r resultaten foljande (tab. 1, fig. 1): Alla Basilit-stolpar har utdémts.
Av Boliden BIS-impregnerade stolpar har alla utom tva utdémts. Alla fluorstolpar har
utdomts. De kreosotimpregnerade stolparna visar svira 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 utsagade kiippar.

Med undantag av det Boliden K33-impregnerade materialet, som utsattes 1948, startades detta
forsok 1940. Kvar finns nu endast K33-impregnerade képpar. De visar efter 44 ar svéra

angrepp (tab. 3).

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

Detta forsok har pagatt 1 44 ar. P4 grund av att félten i Lunnaby maéste dverges, flyttades
forsoksmaterialet ddrifran till Simlangsdalen ar 1966. Forsoksmaterialet i Ljungbyholm
flyttades ar 1971 till Vassmol6sa och sedan &r 1984 till Ultuna. Stolparnas upptagning ar

berdknad pé hela volymen inklusive kdrnveden.

Tre stavar med upptagningen 8.9—12 kg/m3 och 23 stavar med upptagningen 20 kg/m3 finns
dnnu kvar (tab. 4). Alla stolpar impregnerade med Boliden K33 visar svaga till mattliga
angrepp (tab. 5).

Forsok SA och 5B. Dubbelimpregnering.

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

I viaxthuset forstordes oimpregnerade och konsthartsimpregnerade stavar pa kortare tid dn ett
ar. Stavar impregnerade enbart med Boliden BIS-salt fick i vixthuset en genomsnittlig
livsldngd om 5.9 &r. Doppning med konstharts kunde inte forldnga varaktigheten, medan de
ovriga oljorna kade medellivsldngden till 8.0 - 9.4 ar.

I Simlangsdalen har fram till nu alla stavar utom en av de kreosotimpregnerade utdémts. Aven
resultaten dér visar en, om man undantar konstharts, avsevird forlingning av medelvaraktig-
heten genom doppning. Tryckimpregnering med kreosotolja gav emellertid béttre effekt &n
samtliga doppningsforfaranden. Att behandling med BIS-salt + konstharts gett sdmre resultat
dn enbart behandling med BIS kan delvis ha sin forklaring i att konsthartset var av karbamid-
typ och séledes mycket kvéverikt. Tillgdngen p kvéve &r av stor betydelse for rétsvamparnas
utveckling. Dessutom kan konsthartset ha forsvarat virkets uttorkning vid sekundér vattenupp-
tagning efter regn och sno.



Alla stolpar i vaxthuset utom fyra kreosotstolpar dr utdémda (tab. 7, fig. 5). De stolpar i
Simlangsdalen som impregnerats enbart med BIS-salt och BIS-salt och konstharts har
utdomts. Medelvaraktigheten blev lika, 34 ar. Av de stolpar som doppats i olika oljor efter
BIS-impreguneringen finns fortfarande nagra fa kvar. Inga kreosotimpregnerade stolpar har
dnnu utdomts. Deras rotstyrka dr endast 25 %. Generellt forefaller utvecklingen hos stolp-

virket ga i samma riktning som hos stavarna men i langsammare tempo.

Forsok 6A och 6B. Jaimforande fors6k med Hoganisolja och Kkreosotolja.

Ur den stenkol, som bréts vid Hoganis-Billesholms AB, framstilldes en olja, som i mykolo-
giska forsok visade sig likvérdig med kreosotolja. Oljan har provats i forsok med stavar och

stolpar utsatta i vidxthuset och i Simlédngsdalen. Forsoken har pagétt i 44 ar.

Stavarna i védxthuset dr utdémda sedan lang tid tillbaka. Hoganésoljan tycktes till en borjan ha
en nagot battre rétskyddande forméga én kreosotoljan, men skillnaden utjamnades s&
sméaningom och medelvaraktigheten vid den hdgsta upptagningen blev till slut 2 &r ldngre for
kreosotoljan dn for Hogandsoljan. Pa provfiltet i Simldngsdalen d&r Hogandsolja fortfarande

ndgot béttre dn kreosotolja (tab. 8, figur 6).

Stolparna 1 vdxthuset 4r svart angripna. Hoganésoljan har dven hér gett ett béttre skydd dn
kreosotoljan (tab. 9, fig. 7). [ Simlangsdalen har endast svaga angrepp hos stolparna upptickts
(tab. 9).

Forsok 7A och 7B. Jimforelse 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.

Samtliga stavar var utdomda redan ar 1984. Resultaten redovisades senast i Svenska
Traskyddsinstitutets meddelande nr 164 (tab. 10, fig. 8). Bade de saltimpregnerade och de
kreosotimpregnerade stavarna rtade ungefar dubbelt sa snabbt i vixthuset som pa provfiltet.
Kreosotstavarnas medelvaraktighet var mer 4n dubbelt sa lang som BIS-stavarnas bade i vixt-

huset och i Simlangsdalen.



Medelvaraktigheten for oimpregnerade stolpar blev 2.8 ar i véixthus och 7.0 ar pa forséksfiltet
i Simléngsdalen. Alla BIS-impregnerade stolpar i vixthuset var utdémda redan vid 1980 ars
revision. Medelvaraktigheten blev 22 ar. Pa forsoksfiltet finns endast en stolpe kvar. De
kreosotimpregnerade stolparna i vixthuset visar mattliga angrepp medan feo av kreosot-

stolparna pé forsoksfiltet fortfarande 4r utan angrepp (tab. 10, fig. 8).

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

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

Forsoksresultaten med stolpar framgar av tabell 11. Medelvaraktigheten fér oimpregnerade
stolpar blev 2.8 ar (vixthus), 7.0 ar (Simlédngsdalen) och 10 ar (Bogesund). Det finns en klar
skillnad mellan S- och S25-stolparna. I vixthuset blev medelvaraktigheten for S-stolparna
21 ar och for S25-stolparna 30 ar. I Bogesund &r S-stolparna svart angripna medan S25-
stolparna ar mattligt angripna (fig. 9). I Simlangsdalen &r alla S-stolpar utdomda. Medel-
varaktigheten blev 32 ar. Rotstyrkan f6r S25-stolparna ér 68 %.

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

Forsoket utsattes 1951 1 Simldngsdalen. Det innefattar stavar impregnerade med pentaklor-
fenol (16st i olja), Na-pentaklorfenolat samt Na-pentaklorfenolat med olika méngder av

zinksulfat eller kaliumkromat.

Resultaten efter 41 &r framgar av tabell 12 och figur 10. Stavarna innehéllande enbart Na-
pentaklorfenolat utdémdes efter 4-5 ar. Tillsats av zink eller kromat forldngde i allménhet
medelvaraktigheten med 2-3 ar. Vid mycket hoga halter av zinksulfat fordubblades dock
varaktigheten. Impregnering med pentaklorfenol dr emellertid 6verldgsen. Stavarna ar

fortfarande endast mattligt angripna vid den hégsta upptagningsnivan.



Forsok 10A. Stavar impregnerade med olika fraktioner av kreosotolja.

Forsoket utsattes 1951 i Simlangsdalen, och omfattade 162 stavar. Stavarnas tillstand efter
41 &r och rotforloppet framgar av tabell 13 och figur 11. Négot bittre resultat har hittills
erhallits med kreosotoljor extraherade med 1 % H,SO, eller Ca(OH),. Upptagningen i dessa
serier var dock visentligt hogre @n i 6vriga serier. En hogre fenolhalt eller extraktion med
NaOH, medforde ingen visentlig férdandring av kreosotoljans rétskyddande egenskaper.

Forsok 11B. Stolpar impregnerade med Boliden BIS och kreosotolja efter olika
barkningssétt och med eller utan vattenliggning.

I Traskyddskommitténs meddelande nr 4 aterfinnes forsokets uppldggning samt de upptag-
ningar av impregneringsmedel som erhélls vid de olika behandlingarna.

Tre barkningsmetoder anvindes, ndmligen helbarkning, savbarkning och skalbarkning.

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

Sammanfattningsvis visade impregneringarna att barkningssittet inte hade ndgon tydlig
inverkan pa upptagningen av impregneringsmedel. Diremot forh6jde vattenldggningen
visentligt upptagningshastigheten och ddrigenom upptagningen vid korta trycktider, sérskilt
for kreosotolja.

Resultaten efter 41 ar i filt redovisas i tabell 14. Eftersom inga skillnader mellan de olika
barkningssitten foreligger, har hel- sav- och skalbarkning sammanslagits. Betridffande de
oimpregnerade stolparna, som endast sattes ut i Simlangsdalen, s& konstaterades samma
medelvaraktighet for vattenlagrade som for icke vattenlagrade stolpar. Alla saltimpregnerade
stolpar i Simlangsdalen har utdémts medan mer 4n hilften av stolparna i Bogesund
fortfarande finns kvar, dock svart angripna. Resultaten for de saltimpregnerade stolparna visar
ocksa, att trots en visentlig skillnad i upptagen mingd impregneringsmedel hos vattenlagt och
icke vattenlagt virke vid korta trycktider, s& kan inte nagra skillnader i medelvaraktighet eller

angreppsgrad konstateras.

Ddremot uppvisar stolparna som impregnerats med kreosotolja enligt Riiping sparmetod vissa
skillnader i angreppsgrad. Vattenlagt virke har mindre skador dn icke vattenlagt virke, men
upptagningen av kreosotolja ar ockséa hégre hos de vattenlagrade stolparna. De fullcellimpreg-
nerade kreosotstolparna &r 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 bade furu och
gran. Bolidensalterna TV och TV-50 anvindes. Bolidensalt TV innehaller enbart zinksalter
medan TV-50 bestar av 50 % zink- och 50 % kopparsalter. Alla stavar var utdomda redan ar
1980. Resultaten redovisades senast i Svenska Triskyddsinstitutets meddelande nr 164 (tab.
16, fig. 13).

Med OPM-teknik och impregneringsmedlet TV-50 kunde medelvaraktigheten hos stavarna
tva till tredubblas hos gransplint och tre till fyrdubblas hos tallsplint. Behandling av kérnved
av gran medforde emellertid ingen ndmnvird 6kning av varaktigheten. Upptagningarna i

grankdrnan var ocksa blygsamma.

Upptagningarna for stolpar (tabell 15) har i dldre meddelanden varit felaktiga. Sten T.
Henriksson har i meddelande nr 164 berdknat fram nya upptagningar efter granskning av
protokollen fran impregneringarna. De nya upptagningarna grundar sig pa kemiska analyser av
upptagningen i splintveden hos ett antal extra stolpar. Dessa upptagningar har sedan multipli-

cerats med procentandelen splintvolym for varje stolpe.

Oimpregnerade tallstolpar visade samma medelvaraktighet som oimpregnerade granstolpar 1
Simldngsdalen, ca 7 ar (tab. 15). I Bogesund blev medelvaraktigheten for oimpregnerade
tallstolpar 16 ar jamfort med 14 &r f6r oimpregnerade granstolpar. Medelvaraktigheten 1 Sim-
langsdalen for tall- och granstolpar impregnerade med TV-saltet blev lika, 30 ar. Motsvarande
stolpar 1 Bogesund visar ndstan samma rotstyrka, 70-75 %. Det kopparhaltiga TV-50-saltet
har givit det klart bésta resultatet (tab. 15, fig. 12).

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

Forsoket, som utsattes 1953 1 Ljungbyholm, Norrfors och i vixthuset, omfattade totalt 400
stavar. Stavarna i Ljungbyholm flyttades till Vassmoldsa ar 1971 och sedan till Ultuna 1984.
Stavarna tryckimpregnerades med ammoniakaliska 16sningar med koppar- och zinksalter,
pentaklorfenol, As,0; och As,05 i koncentrationer, som angivits i tabell 16, dér ocksa
upptagningen samt resultatet efter 39 ar framgar. I vaxthuset 4r alla stavar utdémda for lange
sedan. P4 filten finns fortfarande nagra stavar kvar. Av resultaten framgar att koppar i
koncentrationer 6ver 0.3 % har en god rotskyddseffekt, som ytterligare forstdrkts ndgot genom
tillsats av pentaklorfenol eller arsenik.



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

kreosotolja.

Hosten 1955 utsattes forsdksstavarna pa fyra olika provfdlt och i vaxthus. De hade impregne-
rats med Boliden S25, KP-Cuprinol, Celcure (= Celcure O) och kreosotolja i fem olika
koncentrationer. Resultaten efter 37 ar framgar av tabell 17. Alla forséksstavar i vaxthus har
for linge sedan utdomts. Skillnaderna i medelvaraktighet mellan saltmedlen var sma. I faltfor-
soken forefaller Celcure vid jamforbara upptagningar har skyddat virket béttre dn de dvriga

saltmedlen. Rotforloppet for stavarna i Simlangsdalen finns askadliggjort i figurerna 13 a-d.

Forsok 19A. Stavforsok med Bolidensalt S25 och K33.

Detta forsok utsattes varen 1957 pa fyra forsoksfilt och i védxthus. Resultat efter 35 ar har

sammanstillts 1 tabell 18.

I vaxthuset &r alla stavar utdomda sedan lang tid tillbaka. Vid de tva hogsta upptagningarna
blev medelvaraktigheten ca tre ganger ldngre for K33 &dn for S25. I faltforséken visar K33 vid
jdmforbara upptagningar genomgéende betydligt bittre resultat &n S25. Av figurerna 14 a-c

framgar rotforloppet i Simlédngsdalen, Ultuna (Vassmoldsa) och i védxthuset.

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

kreosotolja.

Forsoket utsattes 1959 i Simléangsdalen och Bogesund och omfattade 493 stavar. De tryckim-
pregnerades med fem koncentrationer av Boliden K33 och KP-Cuprinol samt sex koncentra-
tioner av kreosotolja. De upptagna méngderna samt resultat efter 33 ar framgdr av tabell 19. 1
tabellen visas ocksa resultaten fran ett fors6k med bokstavar impregnerade med tre koncentra-
tioner av KP-Cuprinol (20AA): Alla stavar i sistndamnda fors6k dr utdosmda. Medelvaraktig-
heten hos stavar impregnerade med en fyraprocentig 16sning blev 17 ar i Simléngsdalen och

21 4r i Bogesund.
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Forsok 22A. Impregnering av bjork och bok med Boliden K33, KP-Cuprinol och

kreosotolja.

Forsoket utsattes 1960 i Simlangsdalen och Bogesund. Alla stavar var utdémda ar 1988.

Resultaten redovisades senast i Svenska Triaskyddsinstitutets meddelande nr 164 (tab. 22).

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

Forsoket utsattes 1960 i Simlédngsdalen och omfattade 90 stavar. Tva koncentrationer av K33
anvindes. Behandlingstiden var atta timmar. Alla stavar var utdémda redan ar 1980. Resulta-

ten redovisades senast i Svenska Traskyddsinstitutets meddelande nr 164 (tab. 23).

Forsok 24A. Internationellt filtforsok med impregnerade stavar.

Forsoket startades i samarbete med Bundesanstalt fiir Materialpriifung, Berlin-Dahlem, och
Centre Technique du Bois, Paris. Stavarna 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 20. Av varje medel anvindes vid impregneringen fem koncentrationer (for PCP i olja
fyra koncentrationer). Upptagningar visas i tabell 21-23. Likvérdigt material utsattes samtidigt
pa forsoksfilt i Tyskland, Frankrike och Sverige (Simléngsdalen) 1962.

Tabell 21 samt figur 15 och 16 visar tillstdndet hos stavarna efter 30 ar i filt. Medelvarkatig-
heten for oimpregnerade stavar blev 3.6 &r. En jimforelse vid de upptagningar for klass A som
rekommenderats av NTR visar att Celcure O, Wolmanit CB och Boliden K33 gett de bista
resultaten (jAmfor vid pilarna i figur 15). Alla stavar impregnerade med de tva andra
Wolmanitsalterna &r tidigare utdémda. Vid h6gsta upptagning blev medelvaraktigheten 15 &r
fér UA-Reform och 7.7 ar for U-Reform.

Tabell 22 och 23 visar resultat av ett parallellférsok 1 Simlangsdalen med stavar, utsdgade av
furuvirke (Pinus sylvestris) fran Frankrike och Tyskland och som impregnerats med en

koncentration av varje medel.



Forsok 28A. Stavforsok med samtliga av Triskyddskommittén godkinda tryck-

impregneringsmedel ar 1965.

Forsoket utsattes dr 1965 1 Simlangsdalen och Bogesund. Det omfattade 420 stavar. Stavarna
tryckimpregnerades med tre koncentrationer av varje medel. Kreosotoljan utspiddes med

toluen i forhédllandena 2:1, 1:2 och 1:5. Resultaten efter 27 ar framgar av tabell 24.

Medelvaraktigheten for oimpregnerade stavar blev 2.1 ar i Simlangsdalen och 3.8 ar i
Bogesund. Samtliga stavar impregnerade med Boliden S25 har utdémts i1 Simlangsdalen och
Bogesund. Medelvaraktigheten for hogsta upptagning blev 18 ar pa bada filten. Boliden S25
finns inte langre med pa Traskyddsinstitutets lista 6ver godkédnda medel. Andra medel som
inte heller finns med pa denna lista numera 4r KP-Cuprinol och BP-Hylosan. Triskydds-
medlen Boliden K33, Tancas, Wolmanit CB och Celcure O visar nidstan samma rotstyrka for
den mellersta upptagningen i Simlangsdalen. I Bogesund ger Wolmanit CB den ldgsta rotstyr-
kan f6ljt av Celcure O, Tancas och Boliden K33.

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

Forsoket utsattes ar 1960 i Simlangsdalen. 1 férsoket ingér Boliden P50, K33 och S25 med
tillsatserna A = AgNO; eller B = B,0;. Ett férsoksled utgdres dock av P50 utan tillsats.

Upptagningar och resultat efter 32 ar visas i tabell 25. Alla stavar utom tvé ir utdomda.

Forsok 36A. Stavar impregnerade med Tancas C.

Forsoket utsattes 1964 i Simlangsdalen och omfattade 72 stavar. De anvinda koncentratio-
nerna och resultaten efter 28 ar visas i tabell 26 och figur 17. Alla stavar impregnerade med de
tre ldgsta koncentrationerna (0.2, 0.5 och 1.0 %) har utdémts medan de impregnerade med den

hogsta (4 %) visar svaga angrepp.

Forsiok 36B. Stolpar impregnerade med Boliden K33.

Forsoket utsattes ar 1973 1 Simlangsdalen och Bogesund. Stolpar med ldngden 1.5 m impreg-
nerades 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.
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Resultaten betrdffande rotstyrka efter 19 ar visas i tabell 27. De stolpar som impregnerats med
den ldgsta koncentrationen visar svaga angrepp i Bogesund och méttliga angrepp i Simlangs-
dalen medan de flesta av de som impregnerats med den hogsta koncentrationen fortfarande ar

friska.

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

Forsoket utsattes ar 1967 1 Simlangsdalen och omfattade 600 stavar. K64 innehaller koppar,
krom, arsenik och fosfor och C64 koppar, krom och fosfor. KC64 utgéres av en blandning av
K64 och C64. Anbringade koncentrationer, upptagningar och resultat efter 25 r visas i tabell
28. Medelvaraktigheten for oimpregnerade stavar blev 3.2 ar. De tre CCA-medlen Boliden
K33, Tancas C och Celcure A visar 6verensstimmande resultat. K64 antyder nagot bittre

resultat dn de tre forstnimnda medlen. Bist resultat visar C64.

Forsok 38B. Stolpar av bok impregnerade med Boliden K33.

Forsoket utsattes ar 1974 i Simlangsdalen och Bogesund. Stolpar med ldngden 1.5 m impreg-
nerades med tre koncentrationer (0.5, 1.0 och 2.0 %) av Boliden K33. Syftet med forsoket var

detsamma som med forsok 36B.

Resultaten betriffande rotstyrka efter 19 ar visas i tabell 29. Rétskadorna dr mer omfattande i

Simlangsdalen &n i Bogesund. Bokstolparna &r ocks& mer angripna #n tallstolparna i forsék
36B.

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

Forsoket utsattes &r 1973 i Simlangsdalen, Bogesund och Sévar. Nio koncentrationer av
vardera medlet valdes, fran 0.25 till 5.0 % for Celcure M och frén 0.125 till 2.5 % for Boliden
K33. For stavar i Simlédngsdalen impregnerade med Boliden K33 och koncentrationerna 0.125
till 0.75 % delades antalet stavar mellan det stora filtet i Simldngsdalen och ett filt i Agarp,
beldgen 5 km fran Simléngsdalen (tab. 30). Syftet med forséket var att jimfora Celcure M
med Boliden K33. Stavarna pa filtet i Agarp flyttades &r 1978 till filtet i Simlangsdalen.
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Medelvaraktigheten for oimpregnerade stavar blev 2.1 &r i Simlangsdalen, 4.6 ar i Bogesund
och 3.9 ar i Sédvar. Stavar impregnerade med de ldgsta koncentrationerna har redan utdémts.
Den upptagning som NTR rekommenderar i klass A 4r 12 kg/m3 for Boliden K33 och
21 kg/m3 for Celcure M. Dessa viarden markeras med pilar i figur 18. En jamforelse vid
pilarna visar;

att i Simlangsdalen ger Boliden K33 négot bittre resultat &n Celcure M.

att i Bogesund ger Boliden K33 klart sémre resultat &n Celcure M.

att 1 Sdvar ger Boliden K33 nigot samre resultat 4n Celcure M.

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

Forsoket utsattes ar 1973 i Simlangsdalen och Agarp, beldget 5 km fran Simlangsdalen. De
valda koncentrationerna var 0.1, 0.25 och 0.5 av den "normala" anvidndningskoncentrationen
for varje medel. Syftet med forsoket var att jimfora det gamla Bolidensaltet BIS med Boliden
K33 och KP-Cuprinol. Stavarna i Agarp flyttades &r 1978 till filtet i Simlangsdalen. Alla
stavar var utdomda ar 1988. Resultaten redovisade senast i Svenska Traskyddsinstitutets
meddelande nr 164 (tab. 35).

Forsok S1A. Stavar av bok och bjork impregnerade med ammoniakaliska triskydds-

medel.

Forsoket utsattes ar 1976 1 Simlangsdalen. Uppldggningen av detta férsok har utforligt
beskrivits av Henningsson, B., Hager, B. och Nilsson, T. i Holz als Roh- und Werkstoff 38
(1980), 95-100. De traskyddsmedel som anvédndes var foljande: 1. KPN vilket dr detsamma
som Cuprinol Tryck. 2. KPN spec. dr Cuprinol Tryck med en extra tillsats av ammonium-
karbonat, 3. Amline spec. innehéller 6 % Cu, 4 % As,05 och 4 % CrO;. Som 16sningsmedel
anvindes ammoniumkarbonat p4 liknande sitt som i KPN. 4. Boliden K33. Koncentrationer
med upptagningar redovisas i tabell 31. I vissa férsoksled fordrojdes torkningen av stavarna
efter impregneringen genom att de forvarades inslagna i plast under tre veckor. Syftet med
detta var att skapa mdjligheter for en bittre férdelning av impregneringsmedlen i veden och en
béttre intrdngning i cellviggarna. Efter denna period torkades stavarna pa samma sétt som de

stavar som inte varit inslagna i plast.

Efter 16 ar finns endast fem bjorkstavar kvar i félt, impregnerade med Boliden K33 (tab. 31).

Medelvaraktigheten for bok- och bjorkstavar impregnerade med Amline spec. och f6rdr6jd



torkning blev ca 8 ar. Bok- och bjérkstavar impregnerade med den ldgre koncentrationen av
KPN spec. och fordréjd torkning visade nédstan samma medelvaraktighet, 5.5 resp. 5.6 ar.
Impregnering med samma koncentration av KPN men utan f6rdr6jd torkning gav négra
ménader langre medelvaraktighet. Bok impregnerad med Boliden K33 fick en medelvaraktig-
het av 7.4 ar. For bjork impregnerad med Boliden K33 é&r rétindex efter 16 ar 89 %.

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 "Effekterna av vattenlagring av timmer
II. Inverkan pa stolpimpregnering"” av Boutelje, J., Johansson, S. och Jonsson, U. i Svenska
Traskyddsinstitutet, meddelande nr 125, 1977. Granstolparna som var 3 m langa hade vatten-
lagrats under 11 veckor med bérjan i slutet av maj 1976. Efter vattenlagringen lufttorkades
stolparna och kreosotimpregnerades i Ludvika. Impregneringsprocessen var féljande:

1. Fortryck 0.4 MPa, 15 min

2. Oljepafyllning, ingéende oljetemperatur 120°C

3. Oljetryck 0.9 MPa,3 h

4. Oljetappning, utgdende oljetemperatur 105°C

5. Forsta eftervakuum 90 %, 150 min

6. Andra eftervakuum 90 %, 90 min

Alla stolpar &r fortfarande efter 14 ar 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
Simlangsdalen, Ultuna, Bogesund and

Séavar (see map). The stakes in the field

in Ultuna were transferred from Vassmoldsa

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

west of Sdvar) 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.

Simlangsdalen

(o] 1]0_0 200
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The test material consists of stakes and posts of Scots pine (Pinus sylvestris L.). When other
species were used this information is given. The size of the stakes was 20 x 50 x 500 mm, and
only sapwood was used. At the beginning of the experiment the stakes were placed in the soil
to half of their length (see photo on p. 3). 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 1992.

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 of 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, due 4 100

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 Simlangsdalen there are several stake tests which are administrated by NWPC
(Nordic Wood Preservation Council). These experiments have recently been reported in a
publication by Bergman, O. and Jermer, J. NWPC Inf. No. 30 (1993). In Simléngsdalen there
are also experiments with posts and sleepers, which are administrated by WEI (West-
Europdisches Institut fiir Holzimprédgnierung). Reports: Broese van Groenou, H.,
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. 1 A) 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 Simlangsdalen, Lunnaby
field and forest, and Ljungbyholm. In 1966 the posts were transferred from Lunnaby, which is
situated in the vicinity of Vixjo, to Simlangsdalen. The posts in Ljungbyholm were trans-
ferred to Vassmoldsa 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 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 expe-
riment was started in 1940. Only Boliden K33-treated sticks are left. They show after 44 years
severe decay (Tab. 3).

Experiment 4A and 4B. Stakes and posts treated with the Boliden K33.

This experiment has been running for 44 years. The stakes and posts, set out in the Lunnaby
field and the Lunnaby forest, were transferred to Simlangsdalen 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.
Three stakes with a retention of 8.9~12 kg/m3 and 23 stakes with a retention of 20 kg/m3 are
still left (Tab. 4). All the posts treated with Boliden K33 show slight to moderate attack
(Tab. 5).
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Experiment SA and SB. 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 Simlangsdalen. 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 Simlangsdalen all stakes except one 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 Simlangsdalen treated only with BIS-salt or BIS-salt + synthetic resin have been
rejected. The average service life for both was 34 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 25 %. Generally the post test is developing in the

same way as the stake test, but more slowly.

Experiment 6A and 6B. Comparative trials with Hoganiis 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 Simlangsdalen. The experiment has now been in progress for 44 years.

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 years longer for creosote than for Hoganis oil. On the test field at Simlangsdalen the
Hoganis oil is still somewhat better than the creosote. See Table 8 and Figure 6.
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The posts in the greenhouse are severely decayed. The Hoganés oil has also in this case given
better protection than the creosote (Tab. 9 and Fig. 7). In Simlangsdalen only a slight decay
has been discovered in the posts (Tab. 9).

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

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.

All stakes were rejected already in 1984. The results were last shown in Report No. 164
(Tab. 10 and Fig. 8) by the Swedish Wood Preservation Institute.

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 Simlangsdalen. All of the BIS-treated posts in the greenhouse were rejected already in
the revision of 1980. The average life was 22 years. At the test field there is only one post left.
The creosote-treated posts in the greenhouse show moderate decay while five of the creosote
posts at the test field are still without decay (Tab. 10, Fig. 8).

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.

The results of the test with posts are shown in Table 11. The average life of the untreated
posts was 2.8, 7.0 and 10 years in the greenhouse, in Simléngsdalen and in Bogesund respec-
tively. There is an obvious difference between the S and S25 treated posts. In the greenhouse

the average life was 21 years for the S-pos~s and 30 years for the S25-posts. In Bogesund the
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S-posts are severely decayed while the S25-posts are moderately decayed (Fig.9). In
Simléngsdalen all S-posts are rejected. The average life was 32 years. The index of decay of
the S25-posts is 68 %.

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

The experiment was started in 1951 in Simléngsdalen and comprised stakes treated with
pentachlorophenol (oil-borne), sodium pentachlorophenoxide and the latter in combination

with various amounts of zinc sulphate or potassium chromate.

The results after 41 years are shown in Table 12 and Figure 10. Stakes containing Na-PCP
were rejected after 4 to 5 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 upper retention level.

Experiment 10A. Stakes treated with various fractions of creosote.

The experiment was set up in 1951 in Simlangsdalen and comprised 162 stakes. The condition
of the stakes and the course of decay are shown in Table 13 and Figure 11. Somewhat better
results were obtained with creosotes, extracted with 1 % H,SO, 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 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 by the Swedish Wood Preservation Committee.

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 espe-

cially for creosote.

The results after 41 years in service are shown in Table 14. Since there was no difference
between the three methods of debarking, the results obtained have been put together. Concer-
ning the untreated posts, which were set out only at Simlangsdalen, the same average life was
demonstrated for water-stored as for non-water-stored post. All salt-treated posts at Simlangs-
dalen 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 oscilla-
ting pressure method (OPM).

The experiment was set up in 1952 in Simlangsdalen and Bogesund and comprised stakes of
Scots pine as well as Norway spruce. The Boliden salts TV and TV-50 were used. Boliden TV
contains zinc salt alone, while TV-50 contains 50 per cent each of zinc and copper salts. Aln
stakes were rejected already in 1980. The results were last shown in Report No. 164 (Tab. 16
and Fig. 13) by the Swedish Wood Preservation Institute. By the use of the OPM-technique
and the preservative TV-50, the average life of the stakes was increased two to three-fold for
sapwood of Norway spruce, and three to four-fold for sapwood of Scots pine. Treatment of
heartwood of Norway spruce div not increase the average life. However, the retentions were

very low.
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The retentions given for posts (Table 15) has in older reports been wrong. Sten T. Henriksson
has in Report No. 164 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.

Untreated posts of Scots pine showed the same average life as untreated posts of Norway
spruce in Simlangsdalen, about 7 years (Tab. 15). In Bogesund the average life of untreated
posts of Scots pine was 16 years compared to 14 years for untreated posts of Norway spruce.
The average life in Simlangsdalen for Scots pine and Norway spruce posts impregnated with
the TV-salt was the same, 30 years. The corresponding posts in Bogesund show almost the
same index of decay, about 70-75 %. The copper-containing salt TV-50 has in all respects
given the best results (Tab. 15 and Fig. 12).

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,0 and As,0O5 in concentrations as shown in Table 16, where the
retention of the preservatives and the result after 39 years are also to be found. In the green-
house 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 S25, 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 Boliden S25, KP-Cuprinol,
Celcure (= Celcure O) and creosote. The results after 37 years are shown in Table 17. 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 reten-
tion seems to have protected the wood better than the other salt preservatives. The rate of

decay for the stakes in Simlangsdalen is shown in Figures 13a-d.
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Experiment 19A. Stake experiments with Boliden S25 and K33.

The stake experiment was set up in 1957 at four test fields and in the greenhouse. The results

after 35 years are shown in Table 18.

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 (Vassmolgsa) and in the greenhouse is shown in Figures 14a-c.

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

The experiment was set up in 1959 in Simlangsdalen 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 33 years are shown in Table 19.
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 years in Simlangsdalen

and 21 years in Bogesund.

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

creosote.

The experiment was set up in 1960 in Simlédngsdalen and Bogesund. All stakes were rejected
in 1988. The results were last shown in Report No. 164 (Tab. 22) by the Swedish Wood

Preservation Institute.

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

The experiment was set up in 1960 in Simléangsdalen and comprised 90 stakes. Two concen-
trations of Boliden K33 were used and the time of treatment was 8 hours. All stakes were
rejected already in 1980. The results were last shown in Report No. 164 (Tab. 23) by the

Swedish Wood Preservation Institute.
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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 20. For the treatment, five
concentrations of the preservative were used (for PCP in oil four concentrations). The reten-
tions are shown in Tables 21-23. Equivalent material was simultaneously exposed in test

fields in Germany, France and Sweden (Simléngsdalen) in 1962.

Table 21 and Figures 15 and 16 show the condition of the stakes after 30 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 Celcure O, Wolmanit CB and Boliden K33 have given
the best protection (compare the arrows in Figure 15). All stakes impregnated with the two
other Wolmanit salts were earlier rejected. At the highest retention, the average life was

15 years for UA-Reform and 7.7 years for U-Reform.

In Tables 22 and 23 the results of tests in Simlangsdalen made in parallel with stakes cut from
French and German pine wood (Pinus sylvestris L.) and treated with one concentration of each

preservative are shown.

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 Simlangsdalen 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 27 years are
shown in Table 24.

The average life of untreated stakes was 2.1 years in Simlangsdalen and 3.8 years in Boge-
sund. All stakes impregnated with Boliden S25 have been rejected in Simlangsdalen and
Bogesund. The average life at the highest retention was 18 years for the two fields. 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 almost
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the same index of decay at the middle retention in Simlangsdalen. In Bogesund, Wolmanit CB

gave the lowest index of decay followed by Celcure O, Tanalith and Boliden K33.

Experiment 30A. Stake test with the Boliden P50, K33 and S25 with the added ingre-
dients A = AgNO3 orB= B203.

The experiment was set up in 1960 at Simlangsdalen. The preservatives used are the Boliden
P50, K33 and S25 with the added ingredients A = AgNO; or B = B,O;. However, in one case
P50 is used without any added ingredient. Retentions and results after 32 years are shown in

Table 25. All stakes except two 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 28 years are shown in Table 26 and Figure 17.

All stakes impregnated with the three lowest concentrations (0.2, 0.5 and 1.0 %) have been
rejected, while those impregnated with the highest concentration (4 %) show slight attack.

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 19 years are shown in Table 27. The posts treated
with the lowest concentration show slight attack in Bogesund and moderate attack in

Simléngsdalen, while most of the posts treated with the highest concentration are still sound.
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Experiment 37A. Stake test with Boliden K33, Tanalith C, Celcure A, KP-Cuprinol, and
the salts K64, KC64 and C64.

The experiment was set up in 1967 at Simlangsdalen 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 25 years are presented in Table 28. The average life of untreated stakes was 3.2 years.
The three CCA-preservatives Boliden K33, Tanalith C and Celcure A show consistent results.
K64 shows somewhat better results than the three first-mentioned preservatives. 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 concerning index of decay after 19 years are shown in Table 29. The rot damages
are more extensive in Simlangsdalen 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 concentra-
tions 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 Simladngsdalen treated with Boliden K33 and the
concentrations 0.125 - 0.75 %, the number of stakes were divided between the large field in
Simlangsdalen and a field in Agarp, situated 5 km from Simlangsdalen. (Tab. 30). The
purpose of this experiment was to compare Celcure M with Boliden K33. The stakes in Agarp

were transferred to the field in Simlangsdalen in 1978.
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The average life for untreated stakes were 2.1 years in Simléngsdalen, 4.6 years in Bogesund
and 3.9 yuars in Sévar. 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 18. A compari-
son at the arrows shows that in;

Simlangsdalen Boliden K33 performs somewhat better than Celcure M

Bogesund Boliden K33 performs much worse than Celcure M

Sévar Boliden K33 performs slightly worse than Celcure M.

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
Simlangsdalen. The chosen concentrations were 0.1, 0.25 and 0.5 % of the "normally" used
concentrations for each preservative. 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 Simlangsdalen in 1978. All stakes were rejected in 1988. The results were last shown
in Report No. 164 (Tab. 35) by the Swedish Wood Preservation Institute.

Experiment S1A. Stakes of beech and birch treated with ammoniacal wood preserva-

tives.

The experiment was set up in 1976 in Simlangsdalen. The performance of this experiment has
fully been described by Henningsson, B., Héger, 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,O5 and 4 % CrO;. Ammonium bicar-
bonate was used as the dissolving agent in similar way as for KPN.4. Boliden K33. Concen-
trations and retentions are shown in Table 31. 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.

After 16 years there are only five birch stakes left in the field treated with Boliden K33
(Tab. 31). The average service life for beech and birch stakes treated with Amline spec. and
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with delayed drying was about 8 years. Beech and birch stakes treated with the lower concen-
tration 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 89

% after 16 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 14 years in the field at Bogesund.
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Tabell 1.  Forsok 1 B: Stolpar, 2.23 m langa, impregnerade med Basilit UA, Bolidensalt
BIS, Boliden fluorsalt och kreosotolja. Resultat efter 49 ar.

Table 1. Experiment 1 B: Posts, 2.23 m in length, treated with Boliden UA, Boliden salt BIS,
Boliden fluorides and creoso ~ e. Results after 49 years.

Impregneringsmedel | Upptag- Stolparnas tillstand Rotstyrka Medelvar-

Provfilt ning Condition of specimens Index of decay | aktighet,

Preservative Retention ar

Experimental field kg/m3 Friska Med rota | Utdomda | 1988 | 1992 | Average
Sound Decaying | Rejected life, years

Provfilt: Simlédngsdalen

Experimental field: Simlangsdalen

Basilit UA 3.5 - - 7 100 100 32

Boliden BIS 9.7 - 1 6 93 97

Boliden fluor 2.7 - - 7 100 100 38

Kreosotolja 9] - 3 3 63 80

Oimpregnerade - - - 7 100 100 49

Untreated

Provfilt: Lunnaby aker - Simléngsdalen!

Experimental field: Lunnaby field - Simlangsdalen)

Basilit UA 3.5 - - 7 100 100 29

Boliden BIS 9.9 - - 7 100 100 37

Boliden fluor 2.7 - - 7 100 100 33

Kreosotolja 95 - 6 1 76 76

Oimpregnerade - - 7 100 100 7.0

Untreated

Provfilt: Lunnaby skog - Simlangsdalen!)

Experimental field: Lunnaby forest - Simlangsdalen)

Basilit UA 3.4 - - 7 100 100 17

Boliden BIS 9.8 - 1 6 96 96

Boliden fluor 2.7 - - 7 100 100 34

Kreosotolja 94 - 4 2 63 79

Oimpregnerade - - - 7 100 100 5.7

Untreated

Provfilt: Vassmolosa - Ultuna?)

Experimental field: Vassmolésa - Ultuna?

Basilit UA 3.4 - - 7 100 100 32

Boliden BIS 10 - - 7 100 100 37

Boliden fluor 2.6 - - 7 100 100 34

Kreosotolja 93 - 6 1 64 72

Oimpregnerade - - 7 100 100 49

Untreated

1)Stolparna flyttades till Simlangsdalen ar 1966.

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

The posts were transferred to Ultuna in 1984.
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Tabell 2. Forsék 1 B: Stolpar, 0.73 m langa, impregnerade med Basilit UA, Bolidensalt
BIS, Boliden fluorsalt och kreosotolja. Resultat efter 49 ar.
Table 2. Experiment 1 B: Posts, 0.73 m in length, treated with Boliden UA, Boliden salt BIS,
Boliden fluorides and creosote. Results after 49 years.

Impregneringsmedel | Upptag- Stolparnas tillstand Rotstyrka | Medelvar-

Provfilt ning Condition of specimens Index of aktighet,

Preservative Retention decay ar

Experimental field kg/m3 Friska | Medréta | Utdomda | 1988 | 1992 | Average
Sound | Decaying | Rejected life, years

Provfilt: Simlédngsdalen

Experimental field: Simlangsdalen

Basilit UA 35 - - 6 100 100 18

Boliden BIS 11 - - 7 100 100 38

Boliden fluor 2.7 - - 6 100 100 38

Kreosotolja 86 - 2 5 86 90

Oimpregnerade - - - 7 100 100 4.6

Untreated

Provfilt: Lunnaby &ker - Simlangsdalen!)

Experimental field: Lunnaby field - Simlangsdalen)

Basilit UA 3.8 - - 7 100 100 25

Boliden BIS 11 - - 7 100 100 33

Boliden fluor 2.7 - - 7 100 100 30

Kreosotolja 89 - - 7 100 100 39

Oimpregnerade - - - 7 100 100 53

Untreated

Provfilt: Lunnaby skog - Simlangsdalen!)

Experimental field: Lunnaby forest - Simlangsdalen?)

Basilit UA 3.5 - - 7 100 100 19

Boliden BIS 11 - - 7 100 100 37

Boliden fluor 2.7 - - 7 100 100 34

Kreosotolja 84 - - 7 100 100 38

Oimpregnerade - - - 7 100 100 4.9

Untreated

Provfilt: Vassmoldsa - Ultuna?)

Experimental field: Vassmolésa - Ultuna?)

Basilit UA 3.6 - - 7 100 100 27

Boliden BIS 1 - - 7 100 100 34

Boliden fluor 2.6 - - 7 100 100 32

Kreosotolja 93 - 3 4 86 86

Oimpregnerade - - - 7 100 100 6.6

Untreated

1)Stolparna flyttades till Simlangsdalen ar 1966.
The posts were transferred to Simlangsdalen in 1966.
2)Stolparna flyttades till Ultuna 1984.
The posts were transferred to Ultuna in 1984.
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Forsok 2 A: Képpar utsdgade ur impregnerade stolpar. Provfilt Simlangsdalen.

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

Impregnerings- Antal | Forsoks- Képparnas tillstand Rétstyrka | Medelvar-
medel kdppar tid, ar Condition of specimens Index of aktighet, ar
Preservative No. of No. of decay Average
sticks years Friska | Med rota | Utdomda | 1988 | 1992 | life, years
Sound | Decaying | Rejected
Basilit UA 19 51 - - 19 100 | 100 11
Boliden BIS 14 52 - - 14 100 | 100 18
Boliden K 33 9 44 - 4 5 75 90
Kopparvitrioll) 8 52 - - 8 100 | 100 22
Kreosotolja 13 52 - - 13 100 | 100 26
Creosote
Oimpregnerade 9 52 - - 9 100 | 100 32
Untreated

1)Boucherie - impregnerat virke
Boucherie - treated with copper sulphate
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Tabell 4. Forsok 4 A: Stavar impregnerade med Boliden K 33. Resultat efter 44 ar.

Table 4.  Experiment 4 A: Stakes treated with Boliden K 33. Results after 44 years.

Impregneringsmedel | Upptag- Stavarnas tillstand Rotstyrka Medelvar-

och koncentration ning Condition of specimens Index of decay | aktighet,

Provfilt Retention ar

Preservative and kg/m3 Friska Med rota | Utdomda | 1988 | 1992 | Average

concentration Sound Decaying | Rejected life, years

Experimental field

Provfilt: Simlangsdalen

Experimental field: Simliangsdalen

Oimpregnerade - - - 10 100 100 2.8

Untreated

Boliden K 33
0.90 % 5.6 - - 10 100 100 15
1.30 % 8.7 - - 10 100 100 34
1.90 % 12 - - 10 93 100 35
3.00 % 20 - 8 2 40 50

Provfilt: Lunnaby &ker - Simlangsdalen!)

Experimental field: Lunnaby field - Simlangsdalen?)

Oimpregnerade - - - 10 100 100 4.5

Untreated

Boliden K 33

0.90 % 5.6 - - 10 100 100 31

1.30 % 8.9 - 1 9 93 95

1.90 % 13 - 1 8 78 95

3.00 % 20 - 4 6 68 70

Provfilt: Lunnaby skog - Simléngsdalen!)

Experimental field: Lunnaby forest - Simlangsdalen?)

Oimpregnerade - - - 10 100 100 4.1

Untreated

Boliden K 33
0.90 % 5.6 - - 9 100 100 34
1.30 % 8.8 - - 7 100 100 37
1.90 % 13 - 1 9 93 95
3.00 % 20 - 7 3 40 42

Provfilt: Vassmol6sa - Ultuna?)

Experimental field: Vassmolésa - Ultuna?)

Oimpregnerade - - - 10 100 100 4.6

Untreated

Boliden K33
0.90 % 5.5 - - 10 100 100 19
1.30 % 8.8 - - 10 100 100 26
1.90 % 13 - - 9 94 100 31
3.00 % 20 - 4 8 64 97

1)Stolparna flyttades till Simlangsdalen ar 1966.
The posts were transferred to Simlangsdalen in 1966.
2)Stolparna flyttades till Ultuna 1984.
The posts were transferred to Ultuna in 1984.
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Tabell 5.  Forsok 4 B: Stolpar impregnerade med Boliden K 33. Resultat efter 44 ar.

Table 5. Experiment 4 B: Posts treated with Boliden K 33. Results after 44 years.

Impregneringsmedel | Upptag- Stolparnas tillstand Rotstyrka Medelvar-

Provfalt ning Condition of specimens Index of decay | aktighet,

Preservative Retention ar

Experimental field kg/m3 Friska Med réta | Utdomda | 1988 | 1992 | Average
: Sound Decaying | Rejected life, years

Provfalt: Simlangsdalen

Experimental field: Simlangsdalen

Boliden K 33 8.2 2 4 - 8 17

Oimpregnerade - - - 7 100 100 4.0

Untreated

Provfilt: Lunnaby &ker - Simlangsdalen!)

Experimental field: Lunnaby field - Simlangsdalen?

Boliden K 33 7.5 1 5 - 21 33

Oimpregnerade - - - 7 100 100 5.7

Untreated

Provfilt: Lunnaby skog - Simlangsdalen!)

Experimental field: Lunnaby forest - Simlangsdalen?)

Boliden K 33 8.6 - 6 - 8 25

Oimpregnerade - - - 7 100 100 4.4

Untreated

Provfilt: Vassmoldsa - Ultuna?)

Experimental field: Vassmolésa - Ultuna?)

Boliden K 33 7.1 - 7 - 29 50

Oimpregnerade - - - 7 100 100 33

Untreated

1)Stolparna flyttades till Simlangsdalen ar 1966.

The posts were transferred to Simlangsdalen in 1966.
2)Stolparna flyttades tili Ultuna ar 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,
asfalttjara och konstharts. Resultat efter 44 ar.

Table 6. Experiment 5 A: Stakes treated with Boliden salt BIS and dipped in different oils,
asphaltic tar and synthetic resin. Results after 44 years.

Provfilt |Impregneringsmedel | Upptagning Antal Stavarnas tillstand Rotstyrka | Varaktig-

Experi- Preservative Retention stavar | Condition of speciemens Index of het, ar
mental Number decay Av. life
field Boliden | Dopp- | of stakes | Friska | Med Ut- | 1988 | 1992 years
salt ning Sound | réta | domda
kg/m3 | Dipping Decay- | Reje-
kg/m3 ing cted
Vixthus Konstharts - 68 5 - - 5 100 | 100 1.0
Greenhouse
Kreosotolja - 1130 5 - - 5 | 100|100 12
Bolidensalt 18 - 10 - - 10 100 { 100 59
Bolidensalt +
kreosotolja 16 50 5 - - 5 100 | 100 8.8
Bolidensalt +
skifferolja 21 65 5 - - 5 100 | 100 8.6
Bolidensalt +
Habinol 21 51 5 - - 5 100 { 100 8.0
Bolidensalt +
asfalttjdra 20 44 5 - - 5 100 | 100 94
Bolidensalt +
konstharts 20 52 5 - - 5 100 | 100 6.0
Oimpregnerade
Untreated 5 - - 5 100 | 100 1.0
Simlangs- | Konstharts - 51 20 - - 20 100 § 100 1.4
dalen
Kreosotolja - 118D 20 - 1 19 95| 98
Bolidensalt 17 - 40 - - 40 100 { 100 11
Bolidensalt +
kreosotolja 16 34 20 - - 20 100 | 100 16
Bolidensalt +
skifferolja 21 31 20 - - 20 100 | 100 15
Bolidensalt +
Habinol 22 32 20 - - 20 100 §{ 100 15
Bolidensalt +
asfalttjdra 21 40 20 - - 20 100 | 100 15
Bolidensalt +
konstharts 20 57 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 och doppade i olika oljor,
asfalttjdra och konstharts. Resultat efter 44 &r.

Table 7. Experiment 5 B: Posts treated with Boliden salt BIS and dipped in different oils,
asphaltic tar and synthetic resin. Results after 44 years.

Provfilt |Impregneringsmedel| Upptagning Antal | Stolpamnas tillstind | Rétstyrka | Varaktig-

Experi- Preservative Retention stolpar | Condition of speciemens Index of het, ar
mental Number decay Av. life
field Boliden | Dopp- | ofposts | Friska| Med | Ut- 1988 | 1992 years
salt ning Sound | réta | domda
kg/m3 | Dipping Decay- | Reje-
kg/m3 ing cted
Vixthus | Konstharts - 40 5 - - 5 100 { 100 1.0
Green-
house Kreosotolja - 107D 5 - 4 1 70 | 75
Bolidensalt 11 - 8 - - 8 100 { 100 21
Bolidensalt +
kreosotolja 12 16 5 - - 5 100 | 100 22
Bolidensalt +
skifferolja 10 26 5 - - 5 100 | 100 27
Bolidensalt +
Habinol 9.3 26 5 - - 5 100 { 100 29
Bolidensalt +
asfalttjdra 9.8 22 5 - - 5 100 | 100 23
Bolidensalt +
konstharts 12 15 5 - - 5 100 | 100 22
Oimpregnerade
Untreated 5 - - 5 ] 100§ 100 1.0
Simldngs- | Konstharts - 37 20 - - 20 100 | 100 6.6
dalen
Kreosotolja - 102D 19 - 19 - 12| 25
Bolidensalt 11 - 40 - - 40 100 | 100 34

Bolidensalt +
kreosotolja 12 12 20 - 2 18 881 98

Bolidensalt +
skifferolja 11 22 20 - ] 19 98 | 99

Bolidensalt +
Habinol 11 31 20 - 4 16 88| 90

Bolidensalt +
asfalttjara 12 21 20 - 1 19 99 | 99

Bolidensalt +
konstharts 11 15 20 - - 20 99 | 100 34

Oimpregnerade
Untreated 20 - - 20 | 100 ] 100 5.8

1)Genom tryckimpregnering
Pressure impregnation
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Tabell 8. Forsok 6 A: Stavar impregnerade med Hogandsolja och kreosotolja. Resultat efter 44 ar.

Table 8.  Experiment 6 A: Stakes treated with Hégands oil and creosote. Results after 44 years.

Impregneringsmedel | Upptag- Stavarnas tillstand Rotstyrka Medelvar-
Provfilt ning Condition of specimens Index of decay | aktighet,
Preservative Retention ar
Experimental field kg/m3 Friska | Medrota | Utdomda | 1988 | 1992 | Average
Sound Decaying | Rejected life, years
Provfilt: Vixthus
Experimental field: Greenhouse
Kreosotolja
Creosote 155 - - S 100 100 15
115 - - 5 100 100 11
70 - - 5 100 100 8.0
43 - - 5 100 100 7.8
13 - - 5 100 100 5.8
Hoganésolja
Héganés oil 154 - - 5 100 100 13
116 - - 5 100 100 13
69 - - 5 100 100 12
43 - - 5 100 100 6.0
12 - - 5 100 100 6.0
Oimpregnerade
Untreated - - - 5 100 100 1.0
Provfilt: Simlangsdalen
Experimental field: Simlangsdalen
Kreosotolja
Creosote 159 - 2 8 88 90
118 - - 9 100 100 34
72 - - 10 100 100 17
42 - - 10 100 100 14
13 - - 10 100 100 8.7
Hoganis olja
Hoéganas oil 152 - 1 9 93 95
114 - 2 8 90 93
70 - - 10 100 100 34
45 - - 10 100 100 13
12 - - 10 100 100 7.2
Oimpregnerade
Untreated - - - 10 100 100 4.2
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Tabell 9. Forsok 6 B: Stolpar impregnerade med Hoganisolja och kreosotolja.
Resultat efter 44 ar.

Table 8. Experiment 6 A: Posts treated with Hogands oil and creosote. Results after 44 years.

Impregneringsmedel | Upptag- Stolparnas tillstand Rétstyrka Medelvar-
Provfilt ning Condition of specimens Index of decay | aktighet,
Preservative Retention ar
Experimental field kg/m3 Friska Med rota | Utdomda | 1988 | 1992 | Average
Sound | Decaying | Rejected life, years
Provfilt: Vixthus
Experimental field: Greenhouse
Kreosotolja
Creosote 59 - 1 2 92 94
94 - 1 1 75 88
126 - 2 1 75 85
Hoganésolja
Héganés oil 56 - 2 1 67 85
90 - 2 1 75 85
138 - 3 - 50 68
Oimpregnerade
Untreated - - - 3 100 | 100 1.0
Provfdlt: Simlédngsdalen
Experimental field: Simlangsdalen
Kreosotolja
Creosote 58 - 10 - 20 28
94 - 10 - 15 25
126 2 8 - 8 20
Hogands olja
Héganas oil 60 - 10 - 5 25
95 1 9 - 10 23
123 2 8 - 5 20
Oimpregnerade
Untreated - - - 10 100 100 5.1
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Tabell 10. Forsok 7 B: Stolpar, 1.5 m ldnga, impregnerade med Bolidensalt BIS och kreosotolja.
Resultat efter 42 ar.

Table 10. Experiment 7 B: Posts treated with Boliden salt BIS and creosote. Results after 42 years.

Impregneringsmedel | Upptag- Stolparnas tillstdnd Rotstyrka Medelvar-
Provfilt ning Condition of specimens Index of decay | aktighet,
Preservative Retention ar
Experimental field kg/m3 Friska Med rita | Utdomda | 1988 | 1992 | Average
Sound Decaying | Rejected life, years

Provfilt: Vixthus
Experimental field: Green house

Kreosotolja
Creosote 112 - 20 - 51 62

Boliden BIS 11 - - 19 100 100 22

Oimpregnerade
Untreated - - - 20 100 100 2.8

Provfilt: Simlangsdalen
Experimental field: Simlingsdalen

Kreosotolja
Creosote 111 5 15 - 10 19

Boliden BIS 10 - | 19 99 99

Oimpregnerade
Untreated - - - 20 100 100 7.0
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Tabell 11. Forsok 8 B: Stolpar impregnerade med Bolidensalterna S och S25. Resultat efter 42 ar.
Bogesund efter 41 ar.

Table 11. Experiment 8 B: Posts, 1.5 m, treated with the Boliden salts S and $25. Results
after 42 years. Bogesund after 41 years.

Impregneringsmedel | Upptag- Stolparnas tillstand Rotstyrka Medelvar-

Provfilt ning Condition of specimens Index of decay | aktighet,

Preservative Retention ar

Experimental field kg/m3 Friska Med réta | Utdomda | 1988 | 1992 | Average
Sound Decaying | Rejected life, years

Provfilt: Vixthus

Experimental field: Green house

Boliden S 12 - - 8 100 100 21

Boliden S25 13 - - 10 100 100 30

Oimpregnerade!)

Untreated - - - 20 100 100 2.8

Provfilt: Bogesund

Experimental field: Bogesund

Boliden S 12 - 7 - 71 75

Boliden S25 12 - 9 - 44 50

Oimpregnerade!)

Untreated - - - 20 100 100 10

Provfdlt: Simladngsdalen

Experimental field: Simlangsdalen

Boliden S 11 - - 10 100 100 32

Boliden S25 12 - 7 3 58 68

Oimpregnerade!)

Untreated - - - 20 100 100 7.0

1) Resultat fran f6rsok 7B.
Results from experiment 7B.



Tabell 12. Forsok 9 A: Stavar impregnerade med pentaklorfenol, natriumpentaklorfenolat,
natriumpentaklorfenolat + zinksulfat eller kaliumkromat. Resultat efter 41 ar.

40

Table 12.  Experiment 9 A: Stakes treated with pentachlorophenol, sodium pentachlorophenoxide,
sodium pentachlorophenoxide + zink sulphate or potassium chromate. Results after
41 years.
Provfilt Impregnerings- | Upptag- Stavarnas tillstdnd Roétstyrka | Medelvar-
Experimen- medel ning Condition of specimens Index of aktighet, ar
tal field Preservative Reten- decay Av. life
tion Friska | Med r6ta | Utdomda | 1988 | 1992 years
kg/m3 Sound | Decaying | Rejected
Simlangs- Oimpregnerat
dalen Untreated - - - 10 100 | 100 3.0
Pentaklorfenol!) 35 - 7 1 44 47
Pentachlorophenol 21 - 6 4 53 68
! 9.5 - - 10 100 | 100 33
! 4.5 - - 8 100 | 100 30
Na-pentaklor- 58 - - 10 100 | 100 5.1
fenolat 29 - - 10 100 | 100 4.7
Sodium penta- 14 - - 10 100 | 100 4.1
chlorophenoxide 7.2 - - 10 100 { 100 3.7
" +ZnS04?) 55 - - 5 100 | 100 12
22
" 27 - - 5 100 | 100 8.8
12
" 13 - - 5 100 | 100 8.2
6.3
" 6.8 - - 5 100 | 100 5.2
3.2
"+ K,yCrO42) 28 - - 15 100 | 100 8.1
94
" 12 - - 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

1) Oljelosning
Oil-borne

2) Upptagning: dvre raden: total médngd: undre raden: méngd ZnSOy4 resp. K5CrOy.
Retention: upper line: total amount; lower line: amount of ZnSO4 and KyCrOy4 resp.
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Tabell 13. Forsok 10 A: Stavar impregnerade med kreosotolja med olika halter av fenoler, syror
och baser. Resultat efter 41 ar.

Table 13.  Experiment 10 A: Stakes treated with creosote containing various amounts of phenols,
acids and alkalies. Results after 41 years.

Impregnerings-
medel
Preservative

Upptag-
ning
Reten-
tion

kg/m3

Antal
stavar
No. of
stakes

Stavarnas tillstand
Condition of specimens

Friska
Sound

Utdémda
Rejected

Med rota
Decaying

Rotstyrka
Index of
decay

1988

1992

Medelvar-
aktighet, ar
Av. life
years

Provfilt: Simlangsdalen
Experimental field: Simlangsdalen

Kreosotolja
normal

(4 % fenol)
Creosote normal
(4 % phenols)

Kreosotolja extra-
herad med

1 % NaOH
Creosote extracted
with 1 % NaOH

Kreosotolja extra-
herad med

1 % Ca(OH),
Creosote extracted
with 1 % Ca(OH),

Kreosotolja extra-
herad med

1 % H,SO4
Creosote extracted
with 1 % H,50,

Kreosotolja med
8 % fenoler
Creosote with

8 % phenols

Kreosotolja med
0-0.1 % fenoler
Creosote with

0-0.1 % phenols

137

167

213

345

178

148

23

25

23

24

24

37

99

100

91

86

100

100

100

100

96

93

100

100

25

25

22

19




Tabell 14.

Table 14.
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storage and pressure periods have been varied. Results after 41 years.

Forsok 11 B: Stolpar impregnerade med Boliden BIS och kreosotolja. Barkningssitt,
vattenlagring och trycktider har varierats. Resultat efter 41 &r.

Experiment 11 B: Posts treated with Boliden BIS and creosote. Peeling methods, water

Impregneringsmedel, [ Forbe- | Upptag- Stolparnas tillstand Rotstyrka | Medelvar-
-metod, trycktid handling ning Condition of specimens Index of . | aktighet, ar
Preservative method, | Pretreat- Reten- decay Av. life
pressure period ment tion Friska | Med rota | Utdomda | 1988 | 1992 years
kg/m3 Sound | Decaying | Rejected

Provfilt: Simlangsdalen
Experimental field: Simldngsdalen
Obehandlade Ingen
Untreated None - - - 15 100 | 100 9.5

Vatten-

lagring

Water

storage - - - 15 100 | 100 9.5
Boliden BIS Ingen
full cell None 4.8 - - 9 100 | 100 30
5 min

Vatten-

lagring

Water

storage 8.2 - - 9 100 | 100 31
Boliden BIS Ingen
full cell None 7.2 - - 9 100 | 100 31
30 min

Vatten-

lagring

Water

storage 8.5 - - 9 100 | 100 31
Boliden BIS Ingen
full cell None 8.6 - - 9 100 | 100 31
120 min

Vatten-

lagring

Water

storage 9.1 - - 8 100 | 100 31
Kreosotolja Ingen
Creosote None 79 - - 11 100 | 100 28
Riiping

Vatten-

lagring

Water

storage 121 - 3 4 79 79
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Tabell 14. Forsok 11 B: Stolpar impregnerade med Boliden BIS och kreosotolja. Barkningssétt,

forts. vattenlagring och trycktider har varierats. Resultat efter 41 ar.
Table 14. Experiment 11 B: Posts treated with Boliden BIS and creosote. Peeling methods, water
storage and pressure periods have been varied. Results after 41 years.
Impregneringsmedel, | Forbe- | Upptag- Stolparnas tillstand Rotstyrka Medelvar-
-metod, trycktid handling ning Condition of specimens Index of aktighet, ar
Preservative method, | Pretreat- | Reten- decay Av. life
pressure period ment tion Friska | Med réta | Utdémda | 1988 | 1992 years
kg/m3 Sound | Decaying | Rejected

Provtilt: Bogesund
Experimental field: Bogesund
Boliden BIS ngen
full cell None 4.2 7 5 75 83
5 min

Vatten-

lagring

Water

storage 6.5 7 5 75 83
Boliden BIS Ingen
full cell None 6.9 8 4 73 79
30 min

Vatten-

lagring

Water

storage 8.0 8 4 69 79
Boliden BIS Ingen
full cell None 9.0 5 6 82 90
120 min

Vatten-

lagring

Water

storage 9.4 6 6 75 82
Kreosotolja Ingen
Creosote None 76 1 5 79 96
Riiping

Vatten-

lagring

Water

storage 116 8 4 60 81
Kreosotolja Ingen
Creosote None 190 9 - - 0 0
full cell 5 min

Vatten-

lagring

Water

storage 300 9 - - 0 0
Kreosotolja Ingen
Creosote None 263 9 - - 0 0
full cell
30 min Vatten-

lagring

Water

storage 419 9 - - 0 0
Kreosotolja Ingen
Creosote None 408 9 - - 0 0
full cell
120 min Vatten-

lagring

Water

storage 483 9 - - 0 0
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Tabell 15. Forsok 14 B: Stolpar impregnerade medelst tryckvéxling (OPM-metoden) med
Bolidensalter. Resultat efter 40 ar.
Table 15. Experiment 14 B. Posts treated with Boliden salts using the oscillation pressure
method. Results after 40 years.
Provfilt Impregnerings- | Upptag- Stolparnas tillstdnd Roétstyrka | Medelvar-
Experimen- medel ning Condition of specimens Index of | aktighet, ar
tal field Preservative Reten- decay Av. life
tion Friska | Medrota | Utdomda | 1988 | 1992 years
kg/m3 Sound | Decaying | Rejected
Siml&ngs- Tall, Scots pine
dalen Oimpregnerat
Untreated - - 10 100 | 100 7.2
Bolidensalt TV
Tryckvixling 5.2 - - 10 100 | 100 30
TV-50
Tryckvixling 8.4 - 10 - 38 43
ran
Norway spruce
Oimpregnerat
Untreated - - - 10 100 | 100 7.1
Bolidensalt TV
Tryckvixling 6.2 - - 10 100 | 100 30
TV-50
Tryckvixling 5.2 - 8 2 63 63
Bogesund Tall, Scots pine
Oimpregnerat
Untreated - - - 10 100 | 100 16
Bolidensalt TV
Tryckvixling 5.6 - 10 - 63 70
TV-50
Tryckvixling 9.2 - 10 - 40 48
Gran,
Norway spruce
Oimpregnerat
Untreated - - - 10 100 | 100 14
Bolidensalt TV
Tryckvixling 4.7 - 10 - 68 75
TV-50
Tryckvixling 4.2 - 9 - 39 50
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Tabell 16. Forsok 16 A: Férsok med stavar impregnerade med olika kombinationer av koppar,
zink, pentaklorfenol, arseniktrioxid och arsenikpentoxid. Resultat efter 39 ar. Vixthus,
Ultuna (Vassmoldsa) och Sdvar (Norrfors).

Table 16,

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

pentachlorophenol, arsenic trioxide and arsenic pentoxide. Results after 39 years,
Greenhouse, Ultuna (Vassmol6sa) and Sivar (Norrfors).

Impregneringsmedel Upptag- Stavarnas tillstdnd Rotstyrka | Medelvar-
Provfilt ning Condition of specimens Index of aktighet,
Preservative Retention decay ar
Experimental field kg/m3 Friska | Med réta | Utdémda | 1988 [ 1992 | Average
Sound | Decaying| Rejected life, years
Vixthus
Greenhouse
Oimpregnerat
Untreated - - 10 100 | 100 1.0
53 A6:0.6% Cu 4.3 - - 10 100 | 100 9.2
53A4:04%Cu 2.8 - - 10 100 | 100 8.0
53 B 8:0.133 % Cu
0.667 % Zn 5.7 - - 10 100 | 100 6.1

53B6:0.1%Cu, 0.5%Zn 43 - - 10 100 | 100 4.8
53D6:0.6 % Cu, 0.3 % PCP 6.4 - - 10 100 | 100 10
53D4:04%Cu, 0.2%PCP 42 - - 10 100 | 100 9.2
53 E4:04%Cu, 04%PCP 5.6 - - 10 100 | 100 10
53F6: 0.6 % Cu, 0.31% As,05 6.5 - - 10 100 | 100 11
53F4: 04 % Cu, 0.2% As,)O3 4.2 - - 10 100 | 100 8.0
53G6:0.1%Cu, 0.5%Zn

0.25 % As,O5 6.0 - - 10 100 | 100 4.2
Ultuna (Vassmol&sa)
Oimpregnerat
Untreated - - 10 100 | 100 4.0
53 A6:0.6% Cu 4.3 - 1 8 94 | 95
53 A4:04%Cu 2.8 - - 8 100 | 100 25
53 A3:03%Cu 2.1 - - 8 100 | 100 23
53 B 8:0.133 % Cu, 0.667 % Zn 5.7 - - 10 100 | 100 25
53B6:0.1%Cu, 0.5%Zn 4.3 - - 10 100 | 100 20
53C 8:0.8 % PCP 5.0 - - 10 100 | 100 9.0
53D6:0.6% Cu, 0.3% PCP 6.3 - - 8 100 | 100 28
53D 4:04%Cu, 0.2%PCP 4.2 - 1 7 81 94
53D3:03%Cu, 0.15% PCP 3.1 - - 10 100 | 100 22
53E4:04%Cu, 0.4 % PCP 5.6 - 1 8 89 95
53F 6: 0.6 % Cu, 0.31% As,O5 7.4 - 6 3 42 70
53F4:0.4% Cu, 0.2% As,03 4.2 - - 9 94 | 100 29
53F3:03% Cu, 0.155 As,04 3.3 - - 9 100 | 100 26
53G6:0.1%Cu, 0.5%Zn

0.25 % As,O4 5.5 - - 10 100 | 100 20
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Tabell 16. Forsok 16 A: Forsok med stavar impregnerade med olika kombinationer av koppar,

forts. zink, pentaklorfenol, arseniktrioxid och arsenikpentoxid. Resultat efter 39 &r. Vixthus,
Ultuna (Vassmolosa) och Savar (Norrfors).

Table 16. Experiment 16 A: Test of stakes, treated with various combinations of copper, zinc,
pentachlorophenol, arsenic trioxide and arsenic pentoxide. Results after 39 years,
Greenhouse, Ultuna (Vassmoldsa) and Savar (Norrfors).

Impregneringsmedel Upptag- Stavarnas tillstand Rotstyrka | Medelvar-

Provfilt ning Condition of specimens Index of aktighet,

Preservative Retention decay ar

Experimental field kg/m3 Friska | Med réta j Utdémda | 1988 | 1992 | Average

Sound | Decaying | Rejected life, years

Savar (Norrfors)

Oimpregnerat

Untreated - - 10 100 | 100 5.8

53A6:0.6% Cu 4.2 - 6 4 53 65

53 A4:0.4% Cu 2.8 - 1 8 94 95

53A3:03%Cu 2.1 - - 6 100 | 100 16

53 B 8:0.133 % Cu,0.667 % Zn 5.7 - - 9 100 | 100 24

53B6:0.1% Cu, 05%Zn 4.3 - - 10 100 | 100 20

53D 6:0.6% Cu, 0.3 % PCP 4.2 - 4 2 50 59

53D 4:0.4% Cu, 0.2% PCP 42 - - 7 86 | 100 30

53D3:03%Cu, 0.15% PCP 32 - - 9 100 | 100 28

53E4:04%Cu, 04%PCP 5.6 - 1 7 81 91

53F6: 0.6 % Cu, 0.31 % As,0O4 6.3 - 7 1 41 50

53F4:04%Cu, 0.2 % As,03 4.2 - 4 5 64 78

53F3:03%Cu, 0.155% As,04 3.1 - 1 7 88 94

53G6:0.1%Cu, 05%Zn

0.25 % As,O« 6.2 - - 8 100 | 100 24
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Tabell 17. Forsok 17 A: Stavforsok med Boliden S 25, KP-Cuprinol, Celcure och kreosotolja;

Table 17.

resultat efter 37 ar i véxthus samt pa provfilten i Simlangsdalen, Ultuna (Vassmoldsa),
Bogesund och Sévar (Norrfors).

Experiment 17 A: Test of stakes treated with Boliden S 25, KP-Cuprinol, Celcure and

creosote; results after 37 years in the greenhouse and the experimental fields in
Simlangsdalen, Ultuna (Vassmoldsa), Bogesund and Savar (Norrfors).

Impregneringsmedel | Upptag- Stavarnas tillstand Rotstyrka Medelvar-
Provfilt ning Condition of specimens Index of decay | aktighet,
Preservative Retention ar
Experimental field kg/m3 Friska | Medrdta | Utdomda | 1988 | 1992 | Average
Sound Decaying | Rejected life, years
Provfilt: Vixthus
Experimental field: Greenhouse
Boliden S 25 20 - - 20 100 100 6.3
10 - - 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 28 - - 10 100 | 100 7.8
14 - - 10 100 100 7.6
6.6 - - 10 100 100 4.8
32 - - 10 100 100 2.1
1.3 - - 10 100 100 1.0
KP Cuprinol 34 - - 9 100 100 7.4
17 - - 10 100 100 5.5
8.5 - - 9 100 100 44
4.3 - - 10 100 100 29
1.8 - - 10 100 100 1.9
Kreosotolja 261 - - 10 100 100 15
111 - - 10 100 100 7.0
70 - - 10 100 100 5.0
27 - - 10 100 100 3.6
19 - - 10 100 100 3.2
Oimpregnerade
Untreated - - - 20 100 100 1.0
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Tabell 17. Forsok 17 A: Stavforsok med Boliden S 25, KP-Cuprinol, Celcure och kreosotolja;
forts. resultat efter 37 ar i viixthus samt pa provfilten i Simlangsdalen, Ultuna (Vassmoldsa),
Bogesund och Savar (Norrfors).

Table 17. Experiment 17 A: Test of stakes treated with Boliden S 25, KP-Cuprinol, Celcure and
creosote; results after 37 years in the greenhouse and the experimental fields in
Simlangsdalen, Ultuna (Vassmol6sa), Bogesund and Sévar (Norrfors).

Impregneringsmedel | Upptag- Stavarnas tillstand Rétstyrka Medelvar-
Provfilt ning Condition of specimens Index of decay | aktighet,
Preservative Retention ar
Experimental field kg/m3 Friska Medrota | Utdsmda | 1988 | 1992 | Average
Sound Decaying | Rejected life, years
Provfilt: Simladngsdalen
Experimental field: Simlangsdalen
Boliden S 25 20 - - 20 100 100 23
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 28 - 7 3 43 60
14 - - 10 100 100 29
6.4 - - 9 100 100 15
3.2 - - 10 100 100 6.0
1.3 - - 10 100 100 29
KP Cuprinol 34 - - 10 100 | 100 27
17 - - 10 100 100 14
8.5 - - 10 100 100 6.6
4.3 - - 10 100 100 5.6
1.8 - - 10 100 100 2.7
Kreosotolja 259 - - 10 9s 100 29
132 - - 10 100 100 25
70 - - 10 100 100 20
28 - - 10 100 100 7.7
19 - - 10 100 100 7.9
Oimpregnerade
Untreated - - - 20 100 100 2.5
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Tabell 17. Forsok 17 A: Stavforsok med Boliden S 25, KP-Cuprinol, Celcure och kreosotolja;
forts. resultat efter 37 ar i vixthus samt pa provfilten i Simléngsdalen, Ultuna (Vassmoldsa),
Bogesund och Sévar (Norrfors).

Table 17.  Experiment 17 A: Test of stakes treatec » h Boliden S 25, KP-Cuprinol, Celcure and
creosote; results after 37 years in the <1+ house and the experimental fields in
Simlangsdalen, Ultuna (Vassmolésa), s esund and Sadvar (Norrfors).

Impregneringsmedel | Upptag- Stavarnas tillstand Rotstyrka Medelvar-
Provfilt ning Condition of specimens Index of decay | aktighet,
Preservative Retention ar
Experimental field kg/m3 Friska Med rota | Utdomda | 1988 | 1992 | Average
Sound Decaying | Rejected life, years
Provfilt: Ultuna (Vassmoldsa)
Experimental field: Ultuna (Vassmolsa)
Boliden S 25 20 - - 15 100 100 23
10 - - 19 100 100 11
4.8 - - 20 100 100 8.5
2.4 - - 20 100 100 6.6
1.0 - - 20 100 100 5.8
Celcure 28 - 2 6 69 84
13 - - 10 100 100 25
6.4 - - 8 100 100 19
33 - - 8 100 100 11
1.3 - - 10 100 100 7.7
KP Cuprinol 34 - - 8 91 100 25
17 - - 8 100 100 21
8.5 - - 9 100 100 14
4.3 - - 10 100 100 9.2
1.8 - - 10 100 100 6.2
Kreosotolja 251 - - 10 100 | 100 26
127 - - 9 100 100 15
70 - - 8 100 100 11
28 - - 10 100 100 8.6
19 - - 10 100 100 8.2
Oimpregnerade
Untreated - - - 20 100 100 4.9
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Tabell 17. Forsok 17 A: Stavforssk med Boliden S 25, KP-Cuprinol, Celcure och kreosotolja;
forts. resultat efter 37 &r i vixthus samt pa provfilten i Simlangsdalen, Ultuna (Vassmol§sa),
Bogesund och Sivar (Norrfors).

Table 17. Experiment 17 A: Test of stakes treated with Boliden S 25, KP-Cuprinol, Celcure and
creosote; results after 37 years in the greenhouse and the experimental fields in
Simlangsdalen, Ultuna (Vassmoldsa), Bogesund and Savar (Norrfors).

Impregneringsmedel | Upptag- Stavarnas tillstand Rotstyrka Medelvar-
Provfilt ning Condition of specimens Index of decay | aktighet,
Preservative Retention ar
Experimental field kg/m3 Friska Med réta | Utdémda | 1988 | 1992 | Average
Sound Decaying | Rejected life, years
Provfilt: Bogesund
Experimental field: Bogesund
Boliden S 25 20 - - 18 100 100 17
9.9 - - 19 100 100 13
49 - - 18 100 100 11
24 - - 20 100 100 8.3
1.0 - - 20 100 100 6.0
Celcure 28 - 9 - 25 34
14 - 2 8 75 90
6.5 - - 10 100 100 22
32 - - 10 100 100 15
1.3 - - 10 100 100 7.8
KP Cuprinol 34 - - 10 100 100 29
17 - - 9 100 100 24
8.5 - - 10 100 100 17
4.3 - - 9 100 100 12
1.8 - - 10 100 100 7.5
Kreosotolja 257 - - 10 100 100 28
127 - - 10 100 100 16
70 - - 10 100 100 16
27 - - 10 100 100 11
19 - - 10 100 100 10
Oimpregnerade
Untreated - - - 20 100 100 5.1
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Tabell 17. Forsok 17 A: Stavforsok med Boliden S 25, KP-Cuprinol, Celcure och kreosotolja;

forts. resultat efter 37 ar 1 véxthus samt pa provfilten i Simlangsdalen, Ultuna (Vassmolésa),
Bogesund och Sévar (Norrfors).

Table 17. Experiment 17 A: Test of stakes treated with Boliden S 25, KP-Cuprinol, Celcure and
creosote; results after 37 years in the greenhouse and the experimental fields in
Simlangsdalen, Ultuna (Vassmolésa), Bogesund and Sdvar (Norrfors).

Impregneringsmedel | Upptag- Stavarnas tillstand Rétstyrka Medelvar-

Provfilt ning Condition of specimens Index of decay | aktighet,

Preservative Retention ar

Experimental field kg/m3 Friska Med rota | Utdomda | 1988 | 1992 | Average

Sound Decaying | Rejected life, years

Provfilt: Sdvar (Norrfors)

Experimental field: Savar (Norrfors)

Boliden S 25 20 - 5 5 55 65

99 - - 14 100 100 18
4.8 - - 17 100 100 11
2.4 - - 17 100 100 7.7
1.0 - - 20 100 100 5.1
Celcure 28 - 6 - 8 25
14 - 6 1 25 36
6.3 - 8 100 100 17
3.2 - - 6 100 100 1.5
1.3 - - 9 100 100 59
KP Cuprinol 34 - 4 5 61 76
17 - - 9 100 100 19
8.5 - - 10 100 100 12
43 - - 8 100 100 9.9
1.8 - - 10 100 100 6.1
Kreosotolja 256 - 5 4 72 76
127 - - 10 100 100 22
69 - - 9 100 100 18
26 - - 10 100 100 9.8
18 - - 9 100 100 9.6
Oimpregnerade
Untreated - - - 20 100 100 4.9
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Tabell 18. Forsok 19 A: Stavforsok med Boliden K 33 och S 25. Resultat efter 35 ar i
Simlangsdalen, Ultuna (Vassmolgsa), Bogesund, Sévar (Norrfors) och vixthus.

Table 18. Experiment 19 A: Tests of stakes treated with the Boliden K 33 and § 25. Results after
35 years in Simlangsdalen, Ultuna (Vassmolésa), Bogesund, Savar (Norrfors) and
greenhouse.

Impregneringsmedel | Upptag- Stavarnas tillstand Rétstyrka Medelvar-

Provfilt ning Condition of specimens Index of decay | aktighet,

Preservative Retention ar

Experimental field kg/m3 Friska Med rota | Utdémda | 1988 | 1992 | Average

Sound Decaying | Rejected life, years

Provfilt: Simlangsdalen

Experimental field: Simlangsdalen

Boliden K 33

3.20 % 22 - 5 4 61 64

1.60 % 11 - - 10 100 | 100 27
0.80 % 54 - - 10 100 | 100 16
0.40 % 2.6 - - 10 100 | 100 6.3
0.16 % 1.1 - - 10 100 | 100 2.9

Boliden S 25

3.20 % 22 - - 10 100 | 100 26
1.60 % 11 - - 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

Provfilt: Ultuna (Vassmoldsa)

Experimental field: Ultuna (Vassmolésa)

Boliden K 33

3.20% 22 - 4 5 25 78
1.60 % 11 - - 9 94 | 100 25
0.80 % 53 - - 9 100 | 100 14
0.40 % 2.6 - - 10 100 | 100 6.3
0.16 % 1.1 - - 10 100 | 100 4.0
Boliden S 25
3.20% 22 - - 10 93 {100 26
1.60 % 11 - - 9 100 | 100 7.2
0.80 % 54 - - 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 18. Forsok 19 A: Stavforsok med Boliden K 33 och S 25. Resultat efter 35 ar i
forts. Simldngsdalen, Ultuna (Vassmolosa), Bogesund, Savar (Norrfors) och vixthus.

Table 18. Experiment 19 A: Tests of stakes treated with the Boliden K 33 and S 25. Results after
35 years in Simldngsdalen, Ultuna (Vassmolésa), Bogesund, Savar (Norrfors) and

greenhouse.
Impregneringsmedel | Upptag- Stavarnas tillstdnd Roétstyrka Medelvar-
Provfilt ning Condition of specimens Index of decay | aktighet,
Preservative Retention ar
Experimental field kg/m3 Friska Medrota | Utdomda | 1988 | 1992 | Average
Sound | Decaying | Rejected life, years
Provfilt: Bogesund
Experimental field: Bogesund
Boliden K 33
3.20% 22 - - 9 100 | 100 29
1.60 % 11 - - 10 100 | 100 25
0.80 % 54 - - 9 100 | 100 14
0.40 % 2.6 - - 9 100 | 100 8.3
0.16 % 1.1 - - 9 100 | 100 5.0
Boliden S 25
3.20 % 22 - - 7 100 | 100 24
1.60 % 11 - - 10 100 | 100 73
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
Provfilt: Sévar (Norrfors)
Experimental field: Sdvar (Norrfors)
Boliden K 33
3.20% 22 2 5 - 4 18
1.60 % 11 - 5 1 38 50
0.80 % 54 - - 4 100 | 100 27
0.40 % 2.6 - - 5 100 | 100 11
0.16 % 1.1 - - 6 100 | 100 7.7
Boliden S 25
3.20 % 22 - 5 3 34 56
1.60 % 11 - - 8 100 | 100 22
0.80 % 5.6 - - 5 100 | 100 11
0.40 % 2.6 - - 8 100 | 100 6.8
0.16 % 1.0 - - 10 100 | 100 6.5
Oimpregnerade
Untreated - - - 10 100 | 100 5.7
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Tabell 18. Forsok 19 A: Stavforsok med Boliden K 33 och S 25. Resultat efter 35 ar i
forts. Simlangsdalen, Ultuna (Vassmol&sa), Bogesund, Siavar (Norrfors) och vixthus.

Table 18. Experiment 19 A: Tests of stakes treated with the Boliden K 33 and S 25. Results after
35 years in Simlangsdalen; Ultuna (Vassmoldsa), Bogesund, Sdvar (Norrfors) and

greenhouse.
Impregneringsmedel | Upptag- Stavarnas tillstind Roétstyrka Medelvar-
Provfilt ning Condition of specimens Index of decay | aktighet,
Preservative Retention ar
Experimental field kg/m?3 Friska Medrita | Utdomda | 1988 | 1992 | Average
Sound Decaying | Rejected life, years
Provfilt: Vixthus
Experimental field: Greenhouse
Boliden K 33
3.20% 22 - - 10 100 | 100 19
1.60 % 11 - - 10 100 | 100 11
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 - - 10 100 | 100 6.0
1.60 % 11 - - 10 100 | 100 42
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 19. Forsok 20 A, 20 AA: Stavforsok med Boliden K 33, KP-Cuprinol och kreosotolja.
Resultat efter 33 ar i Simlangsdalen och Bogesund.

Table 19.  Experiment 20 A, 20 AA: Tests of stakes treated with Boliden K 33, KP-Cuprinol and
creosote. Results after 33 years in Simlingsdalen and Bogesund.

Impregneringsmedel | Upptag- Stavarnas tillstand Rotstyrka Medelvar-
Provfilt ning Condition of specimens Index of decay | aktighet,
Preservative Retention ar
Experimental field kg/m3 Friska Med r6ta | Utdomda | 1988 | 1992 | Average
Sound Decaying | Rejected life, years

Provfilt: Simlangsdalen/Experimental field: Simlangsdalen
Tall/Scots pine

KP Cuprinol 35 - 3 12 75 90
16 - - 14 100 | 100 18
8.8 - - 15 100 | 100 9.1
43 - - 15 100 | 100 43
1.6 - - 15 100 | 100 2.5
Boliden K 33 26 3 10 2 25 30
13 - - 14 95 | 100 22
6.5 - - 14 100 | 100 13
3.2 - - 15 100 | 100 59
1.2 - - 15 100 | 100 2.9
Oimpregnerade
Untreated - - - 15 100 | 100 2.5
Kreosotolja 267 - 5 10 72 84
221 - 5 9 75 82
113 - - 15 100 | 100 17
57 - - 15 100 | 100 8.2
22 - - 15 100 | 100 4.9
13 - - 15 100 | 100 4.1
Bok/Beech
KP Cuprinol
2.00 % - - - 9 100 | 100 7.0
3.00 % - - - 8 100 | 100 11
4.00 % - - - 9 100 | 100 17
Oimpregnerade
Untreated - - - 10 100 [ 100 2.7
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Tabell 19. Forsok 20 A, 20 AA: Stavforsok med Boliden K 33, KP-Cuprinol och kreosotolja.
forts. Resultat efter 33 ar i Simlangsdalen och Bogesund.

Table 19. Experiment 20 A, 20 AA: Tests of stakes treated with Boliden K 33, KP-Cuprinol and
creosote. Results after 33 years in Simlangsdalen and Bogesund.

Impregneringsmedel | Upptag- Stavarnas tillstand Rotstyrka Medelvar-
Provfilt ning Condition of specimens Index of decay | aktighet,
Preservative Retention ar
Experimental field kg/m3 Friska Med réta | Utdomda | 1988 | 1992 | Average
Sound Decaying | Rejected life years
Provfilt: Bogesund/Experimental field: Bogesund
Tall/Scots pine
KP Cuprinol 35 - 3 12 80 92
16 - - 14 100 | 100 22
8.5 - - 14 100 | 100 19
4.3 - - 14 100 | 100 10
1.6 - - 13 100 | 100 5.4
Boliden K 33 26 1 5 7 31 59
13 - - 14 100 | 100 25
6.5 - - 13 100 | 100 19
32 - - 14 100 | 100 8.6
1.2 - - 14 100 | 100 7.3
Oimpregnerade
Untreated - - - 14 100 | 100 3.6
Kreosotolja 260 - 3 10 62 88
224 - - 12 88 | 100 27
117 - - 14 100 | 100 20
57 - - 13 100 | 100 15
22 - - 14 100 | 100 8.9
13 - - 14 100 | 100 6.9
Bok/Beech
KP Cuprinol
2.00 % - - - 7 100 | 100 9.0
3.00 % - - - 9 100 | 100 15
4.00 % - - - 9 100 | 100 21
Oimpregnerade
Untreated - - - 7 100 | 100 3.9
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Tabell 20. Forsok 24 A: Sammansittning av de i forséket anvdnda impregneringsmedlen.

Table 20. Experiment 24 A: Composition of preservatives used in the test.

Kreosotolja/Cregsote

Ren stenkolstjérolja, enligt de skandinaviska specifikationerna. Utspddd med 2 viktsdelar

toulen.

Pure coal-tar oil, according to Scandinavian specifications. Diluted with 2 parts by weight of
toluene.

Boliden K 33

Arsinikpentoxid/Arsenic pentoxide (AsyO5) 340%+2.0%
Kromtrioxid/Chromium trioxide (CrO3) 266%*1.5%
Kopparoxid/Copper (/1) oxide (CuO) 148% +1.0%
Vatten/Water (H,O) 246%+t4.0%
Celcure O

Kopparsulfat/Copper sulphate (CuSOg4 - 5H,0) 45.0%+2.5%
Natriumbikromat/Sodium dichromate (NayCr,07 - 2H,0) 500%+25%
Kromacetat/Chromium acetate (Cr(CH5COO)3- H,0)  5.0%=*1.0%

KP-Cuprinol
K-salt: 11.5 % koppar/copper
P-salt: 66 % natriumpentaklorfenolat/sodium pentachlorophen oxide

Wolmanit UA-Reform

Fluorid, berdknad som F/Fluoride, calculated as F 18.6 %
Arsenik, berdknad som As/Arsenic, calculated as AS 11.8 %
Kromat, berdknad som Cr/Chromate, calculated as Cr 15.9 %
Wolmanit U-Reform

Fluorid, berdknad som F/Fluoride, calculated as F 27.6 %
Kromat, berdknad som Cr/Chromate, calculated as Cr 14.8%
Wolmanit CB

Koppar, berdknad som CuO/Copper, calculated as CuO 10.8 %
Kromat, berdknad som CrO;/Chromate, calculated as CrO; 26.4 %
Bor, beridknad som H;BO3/Borate, calculated as H;BO3 255%
Sulfat, berdknad som KHSO,/Sulphate, calculated as KHSO, 37.3 %

Pentaklorfenol/Pentachlorophenol

5-procentig 16sning i olja av typ eldningsolja 3. Utspiddd med 2 viktsdelar toulen.
5 per cent solution in fuel oil No. 3. Diluted with 2 parts by weight of toulene.
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Tabell 21. Forsok 24 A: Internationella stavforsoket, Simldngsdalen. Resultat efter 30 ar.

Table 21. Experiment 24 A: The international stake test, Simlangsdalen. Results after 30 years.
Impregneringsmedel Upptag- Stavarnas tillstand Rotstyrka Medelvar-
och koncentration ning Condition of specimens Index of decay | aktighet,
Provfilt Retention ar
Preservative and kg/m3 Friska Med réta | Utdomda | 1988 | 1992 | Average
concentration Sound Decaying | Rejected life, years
Experimental field
Provfilt: Simlangsdalen
Experimental field: Simlangsdalen
Boliden K 33
3.06 % 17 2 10 3 37 37
1.94 % 11 - 1 13 70 95
0.78 % 4.2 - - 15 100 | 100 19
0.38% 2.3 - - 14 100 | 100 7.4
0.15% 0.9 - - 14 100 | 100 4.6
Celcure O
4.26 % 26 1 14 - 23 25
2.13% 13 - 2 13 83 94
1.06 % 6.3 - - 15 100 | 100 8.6
0.53% 3.1 - - 13 100 | 100 49
0.21 % 1.3 - - 15 100 | 100 2.8
Wolmanit UA-Reform
6.00 % 37 - - 15 100 | 100 15
4.00 % 25 - - 14 100 | 100 8.0
2.00 % 12 - - 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 % 37 - - 15 100 | 100 7.7
4.00 % 25 - - 15 100 | 100 6.0
2.00 % 12 - - 15 100 | 100 3.5
1.00 % 6.2 - - 15 100 | 100 33
0.50 % 3.1 - - 15 100 | 100 2.7
Wolmanit CB
6.00 % 38 - 13 2 30 35
4.00 % 25 - 10 5 50 58
2.00 % 13 - - 15 97 1100 20
1.00 % 6.2 - - 14 100 | 100 5.7
0.40 % 2.5 - - 15 100 | 100 3.3
KP Cuprinol 34 - 3 12 83 92
17 - - 30 100 | 100 19
8.5 - - 14 100 | 100 12
4.3 - - 15 100 | 100 4.4
1.7 - - 14 100 | 100 2.5
forts.
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Tabell 21. Forsok 24 A: Internationella stavforsoket, Simlangsdalen. Resultat efter 30 ar.

forts.
Table 21. Experiment 24 A: The international stake test, Simlangsdalen. Results after 30 years.
Impregneringsmedel Upptag- Stavarnas tillstand Rétstyrka Medelvar-
och koncentration ning Condition of specimens Index of decay | aktighet,
Provfilt Retention ar
Preservative and kg/m3 Friska Med rota | Utdomda | 1988 | 1992 | Average
concentration Sound | Decaying | Rejected life, years
Experimental field
Provfilt: Simldngsdalen
Experimental field: Simlangsdalen
Kreosotolja
Creosote 375 10 4 48 61
153 1 11 96 96
82 - 14 100 | 100 11
40 - 15 100 | 100 7.9
16 - 15 100 | 100 4.9
Pentaklorfenol
Pentachlorophenol 6.0 1 12 92 96
4.1 - 14 100 | 100 19
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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Forsok 24 A: Internationella stavforsoket. Franska stavar, Simlédngsdalen.
Resultat efter 30 ar.

Table 22. Experiment 24 A: The international stake test. French stakes, Simlangsdalen.
Results after 30 years.

Impregneringsmedel Upptag- Stavarnas tillstand Rétstyrka Medelvar-
och koncentration ning Condition of specimens Index of decay | aktighet,
Provfilt Retention ar
Preservative and kg/m3 Friska Med réta | Utdomda | 1988 | 1992 | Average
concentration Sound | Decaying | Rejected life, years
Experimental field
Provfilt: Simlangsdalen
Experimental field: Simlangsdalen
Boliden K 33

1.94 % 13 - 4 11 72 88
Celcure O

213 % 15 - 4 11 73 85
Wolmanit UA-Reform

4.00 % 27 - - 15 100 § 100 5.5
Wolmanit U-Reform

4.00 % 27 - - 14 100 | 100 5.1
Wolmanit CB

4.00 % 28 - 4 10 79 82
KP Cuprinol 19 - - 15 97 | 100 22
Kreosotolja
Creosote 165 - - 13 9 | 100 21
Pentaklorfenol
Pentachlorophenol 7.4 - 5 9 75 81
Oimpregnerade
Untreated - - - 15 100 | 100 3.7
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Tabell 23. Forsok 24 A: Internationella stavforsoket. Tyska stavar, Simlangsdalen.
Resultat efter 29 ar.

Table 23.

Results after 29 years.

Experiment 24 A: The international stake test. German stakes, Simlangsdalen.

Impregneringsmedel Upptag- Stavarnas tillstand Rotstyrka Medelvar-
och koncentration ning Condition of specimens Index of decay | aktighet,
Provfilt Retention ar
Preservative and kg/m3 Friska Med rota | Utdomda | 1988 | 1992 | Average
concentration Sound Decaying | Rejected life, years
Experimental field
Provfilt: Simlangsdalen
Experimental field: Simlangsdalen
Boliden K 33

1.80 % 12 7 35 58
Celcure O

2.13 % 12 2 70 88
Wolmanit UA-Reform

4.00 % 26 - 10 100 | 100 10
Wolmanit U-Reform

4.00 % 26 - 100 | 100 6.1
Wolmanit CB

4.00 % 24 9 35 40
KP Cuprinol 20 1 83 95
Kreosotolja
Creosote 150 7 44 62
Oimpregnerade
Untreated - - 100 | 100 2.3
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tryckimpregneringsmedel. Resultat efter 27 ar.

Table 24.

Wood Preservation Committe. Results after 27 years.

Experiment 28 A: Stake test with all pressure preservatives approved by the Swedish

Impregneringsmedel Upptag- Stavarnas tillstand Rotstyrka Medelvar-
och koncentration ning Condition of specimens Index of decay | aktighet,
Provfilt Retention ar
Preservative and kg/m3 Friska Med rota | Utdémda | 1988 | 1992 | Average
concentration Sound Decaying | Rejected life, years
Experimental field
Provfilt: Simlangsdalen
Experimental field: Simlangsdalen
Boliden K 33

3.60 % 25 4 6 68 83

1.80 % 12 2 18 89 95

0.90 % 6.0 - 20 100 | 100 16
Tancas/Tanalith

5.00 % 35 3 7 68 83

2.50 % 17 2 18 94 95

1.25% 8.3 - 20 100 | 100 17
Wolmanit CB

8.00 % 57 7 3 48 53

4.00 % 27 6 14 70 85

2.00 % 14 - 20 100 | 100 15
Celcure O

6.00 % 43 3 7 73 80

3.00 % 20 2 18 84 95

1.50 % 9.9 - 19 97 | 100 17
Boliden S 25

3.60 % 25 - 10 95 | 100 18

1.80 % 12 - 19 100 | 100 15

0.90 % 5.9 - 20 100 | 100 11
KP Cuprinol

5.48 % 35 2 8 88 93

2.74 % 17 - 19 100 | 100 16

1.37 % 8.2 - 20 100 | 100 9.4
Kreosotolja 2:1
Creosote 339 8 2 33 40
Kreosotolja 1:2
Creosote 159 13 7 43 58
forts.
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Table 24.
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Wood Preservation Committe. Results after 27 years.

Experiment 28 A: Stake test with all pressure preservatives approved by the Swedish

Impregneringsmedel Upptag- Stavarnas tillstand Rotstyrka Medelvar-
och koncentration ning Condition of specimens Index of decay | aktighet,
Provfilt Retention ar
Preservative and kg/m? Friska Med rota | Utdomda | 1988 | 1992 | Average
concentration Sound Decaying | Rejected life, years
Experimental field
Provfilt: Simlangsdalen
Experimental field: Simliangsdalen
Kreosotolja 1:5
Creosote 79 1 19 98 99
BP-Hylosan 2:1 327 3 7 73 83
BP-Hylosan 1:2 156 4 16 83 91
BP-Hylosan 1:5 79 - 20 98 | 100 19
Oimpregnerade
Untreated - - 10 100 | 100 2.1
Provfilt: Bogesund
Experimental field: Bogesund
Boliden K 33

3.60 % 25 2 8 85 88

1.80 % 12 - 10 93 100 20

0.90 % 6.2 - 10 100 | 100 17
Tancas/Tanalith

5.00 % 35 7 3 48 48

2.50% 17 3 7 70 83

1.25 % 8.7 - 10 100 | 100 19
Wolmanit CB

8.00 % 56 8 2 38 40

4.00 % 28 6 4 48 63

2.00 % 13 3 7 78 83
Celcure O

6.00 % 42 S S 58 65

3.00 % 20 2 7 75 84

1.50 % 10 2 8 73 90
forts.
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forts. tryckimpregneringsmedel. Resultat efter 27 ar.

Table 24,

Wood Preservation Committe. Results after 27 years.

Experiment 28 A: Stake test with all pressure preservatives approved by the Swedish

Impregneringsmedel Upptag- Stavarnas tillstand Rétstyrka Medelvar-
och koncentration ning Condition of specimens Index of decay | aktighet,
Provfilt Retention ar
Preservative and kg/m3 Friska Med réta | Utdomda | 1988 | 1992 | Average
concentration Sound Decaying | Rejected life, years
Experimental field
Provfilt: Bogesund
Experimental field: Bogesund
Boliden S 25
3.60 % 25 - 10 100 | 100 18
1.80 % 12 - 10 100 | 100 12
0.90 % 5.6 - 10 100 | 100 7.7
KP Cuprinol
5.48 % 34 - 10 88 | 100 21
2.74 % 17 - 10 100 | 100 18
1.37 % 8.1 - 8 100 | 100 15
Kreosotolja 2:1 355 5 4 50 62
Creosote
Kreosotolja 1:2 169 3 7 78 88
Creosote
Kreosotolja 1:5 79 - 9 100 | 100 17
Creosote
BP-Hylosan 2:1 316 2 8 85 95
BP-Hylosan 1:2 156 - 7 93 | 100 21
BP-Hylosan 1:5 76 - 10 100 | 100 17
Oimpregnerade - - 10 100 | 100 3.8
Untreated
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Tabell 25. Forsok 30 A: Stavforsok med Boliden P 50, K 33 och S 25 med
tillsatserna A = AgNOj eller B = B,0j5. Resultat efter 32 ar.

Table 25. Experiment 30 A: Test of stakes treated with the Boliden P 50, K 33 and S 25
with the added ingredients A = AgNO3 or B = B,O3. Results after 32 years.

Impregneringsmedel Upptag- Stavarnas tillstand Rotstyrka Medelvar-
och koncentration ning Condition of specimens Index of decay | aktighet,
Provfilt Retention ar
Preservative and kg/m3 Friska Med réta | Utdomda | 1988 | 1992 | Average
concentration Sound Decaying | Rejected life, years
Experimental field
Provfilt: Simlangsdalen
Experimental field: Simlangsdalen
P 50
222 % 35 - 1 9 83 95
1.00 % 15 - - 10 100 | 100 23
0.53 % 7.7 - - 10 100 | 100 13
P50+A
2.06 % 30 - 1 9 88 98
1.06 % 16 - - 10 100 | 100 19
0.52 % 7.5 - - 9 100 | 100 15
K33+B
3.50 % 30 - - 10 100 | 100 22
1.80 % 15 - - 10 100 | 100 15
S25+B
3.33% : 29 - - 10 100 | 100 16
1.68 % 14 - - 10 100 | 100 10
K33 +A
1.15% 11 - - 8 100 | 100 23
0.60 % 47 - - 10 100 | 100 13
S25+A
1.20 % 12 - - 10 100 | 100 15
0.60 % 5.9 - - 10 100 | 100 9.7
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Tabell 26. Forsok 36 A: Stavar impregnerade med Tancas C. Resultat efter 28 ar.

Table 26. Experiment 36 A: Stakes treated with Tanalith C. Results after 28 years.
Impregneringsmedel Upptag- Stavarnas tillstand Rotstyrka Medelvar-
och koncentration ning Condition of specimens Index of decay | aktighet,
Provfilt Retention ar
Preservative and kg/m3 1988 | 1992 | Average
concentration Friska Med réta | Utdomda life, years
Experimental field Sound | Decaying | Rejected
Provfilt: Simlangsdalen
Experimental field: Simlangsdalen
Tancas C/Tanalith C
4.00 % 29 - 11 1 31 31
2.00 % 14 - 6 5 48 68
1.00 % 7.0 - - 12 100 | 100 17
0.50 % 3.4 - - 12 100 | 100 83
0.20% 1.4 - - 11 100 | 100 4.9
Oimpregnerade - - - 12 100 | 100 3.8
Untreated
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1 Simlangsdalen och Bogesund.

Table 27.

Simlangsdalen och Bogesund.

Forsok 36 B: Stolpar (1.5 m) impregnerade med Boliden K 33. Resultat efter 19 ar

Experiment 36 B: Posts (1.5 m) treated with Boliden K 33. Results after 19 years in

Impregneringsmedel Upptag- Stolparnas tillstand Rotstyrka Medelvar-
och koncentration ning Condition of specimens Index of decay | aktighet,
Provfilt Retention ar
Preservative and kg/m3 Friska Med réta | Utdémda | 1988 | 1992 | Average
concentration Sound Decaying { Rejected life, years
Experimental field
Provfilt: Simlangsdalen
Experimental field: Simlangsdalen
Boliden K 33

0.5 % - 15 - 38 47

1.0 % 3 12 - 18 23

2.0% 10 5 - 7 8
Oimpregnerade - - 5 100 | 100 6.6
Untreated
Provfilt: Bogesund
Experimental field: Bogesund
Boliden K 33

0.5 % - 15 - 25 32

1.0 % 2 5 - 7 18

20% 6 1 - 4 4
Oimpregnerade - - 5 95 {100 13
Untreated
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och salterna K 64, KC 64 och C 64. Resultat efter 25 ar.

Forsok 37 A: Stavforsok med Boliden K 33, Tancas C, Celcure A, KP-Cuprinol

Table 28. Experiment 37 A: Stake tests with Boliden K 33, Tanalith C, Celcure A,

KP-Cuprinol and the salts K 64, KC 64 and C 64. Results after 25 years.
Impregneringsmedel Upptag- Stavarnas tillstand Rotstyrka Medelvar-
och koncentration ning Condition of specimens Index of decay | aktighet,
Provfilt Retention ar
Preservative and kg/m3 Friska Med r6ta | Utdomda | 1988 | 1992 | Average
concentration Sound Decaying | Rejected life years
Experimental field
Provfilt: Simlangsdalen
Experimental field: Simlangsdalen
Boliden K 33

3.0% 19 - 10 10 53 71

2.5% 16 - 7 13 58 80

2.0% 13 - 1 19 94 98

1.5% 9.8 - 1 19 94 98

1.0 % 6.5 - - 20 100 | 100 13
Tancas C/Tanalith C

3.0% 20 - 14 6 48 58

25% 17 - 9 11 69 76

2.0% 13 - 8 12 70 80

1.5% 9.7 - - 20 100 | 100 16

1.0 % 6.5 - - 20 100 | 100 12
Celcure A

3.0% 20 - 10 9 59 65

2.5% 16 - 9 9 57 72

2.0 % 13 - 1 19 93 96

1.5% 9.8 - 1 19 98 98

1.0 % 6.6 - - 20 100 | 100 12
KP Cuprinol

3.5% 23 - 5 15 80 89

3.0% 19 - 20 9 | 100 17

2.5% 16 - - 20 100 | 100 15

2.0% 13 - - 19 100 | 100 13

1.5% 9.6 - - 20 100 | 100 12
K-64

3.0% 20 - 11 9 49 61

2.5% 15 - 13 7 49 56

2.0% 13 - 11 9 64 70

1.5% 10 - 5 15 63 88

1.0 % 6.4 - - 20 98 | 100 16
KC-64

1.5% 9.9 - 9 10 45 71
C-64

2.0 % 13 - 14 6 41 53

1.5% 9.9 - 13 7 55 58

1.0 % 6.5 - 3 17 84 94
Oimpregnerade - - - 19 100 | 100 3.2
Untreated
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Tabell 29. Forsok 38 B: Stolpar (1.5 m) av bok impregnerade med Boliden K 33. Resultat
efter 19 ar i Simlangsdalen och Bogesund.

Table 29.

19 years in Simlangsdalen and Bogesund.

Experiment 38 B: Posts (1.5 m) of beech treated with Boliden K 33. Results after

Impregneringsmedel Upptag- Stolparnas tillstand Rotstyrka Medelvar-
och koncentration ning Condition of specimens Index of decay | aktighet,
Provfilt Retention ar
Preservative and kg/m3 Friska | Medrota | Utdsmda | 1988 | 1992 | Average
concentration Sound Decaying | Rejected life, years
Experimental field
Provfilt: Simlangsdalen
Experimental field: Simlangsdalen
Bok/Beech
Boliden K33

0.5% 3 5 91 91

1.0 % 4 5 84 84

2.0% 5 - 60 60
Oimpregnerade - 14 100 | 100 5.6
Untreated
Provfilt: Bogesund
Experimental field: Bogesund
Bok/Beech
Boliden K33

0.5% 7 - 43 43

1.0 % 9 - 39 39

2.0% 5 - 30 30
Oimpregnerade - 13 100 | 100 10
Untreated
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Tabell 30. Forsok 45 A: Staviorsok med nio koncentrationer av Celcure M och Boliden
K 33. Resultat efter 19 ar i Simldngsdalen, Bogesund och Savar.

Table 30. Experiment 45 A: Stake test with nine concentrations of Celcure M and Boliden
K 33. Results after 19 years in Simlangsdalen, Bogesund and Savar.

Impregneringsmedel Upptag- Stavarnas tillstand Rotstyrka Medelvar-
och koncentration ning Condition of specimens Index of decay | aktighet,
Provfilt Retention ar
Preservative and kg/m3 Friska | Medréta | Utdsmda | 1988 | 1992 | Average
concentration Sound Decaying | Rejected life, years
Experimental field
Provfilt: Simlangsdalen
Experimental field: 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 - - 20 100 | 100 10
1.50% 10 - 2 18 91 94
2.00 % 14 - 3 17 83 91
2.50 % 17 - 16 4 44 51
3.00 % 20 - 18 2 36 43
4.00 % 26 1 19 - 23 29
5.00 % 34 - 20 - 23 26
Boliden K 33
0.12 % 0.8 - - 5 100 | 100 3.6
0.25% 1.6 - - 5 100 | 100 8.4
0.50 % 3.1 - - 5 100 | 100 8.6
0.75 % 5.2 - - 5 100 | 100 12
1.00 % 6.6 - 3 7 63 83
1.25 % 8.4 - 5 5 53 65
1.50 % 10 - 10 - 23 28
2.00 % 13 1 8 1 28 33
2.50 % 17 1 9 - 20 25
Oimpregnerade - - - 20 100 | 100 2.1
Untreated
Provfilt: Agarp - Simlangsdalen
Experimental field: Agarp - Simlangsdalen
Boliden K 33
0.12% 0.8 - - 4 100 | 100 5.0
0.25 % 1.6 - - 3 100 | 100 7.0
0.50 % 3.2 - - 3 100 | 100 11
0.75 % 5.0 - - 2 75 | 100 15
forts.
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K 33. Results after 19 years in Simlangsdalen, Bogesund and Savar.

Forsok 45 A: Staviorsok med nio koncentrationer av Celcure M och Boliden
K 33. Resultat efter 19 ar i Simlangsdalen, Bogesund och Sévar.

Experiment 45 A: Stake test with nine concentrations of Celcure M and Boliden

Impregneringsmedel Upptag- Stavarnas tillstand Rotstyrka Medelvar-
och koncentration ning Condition of specimens Index of decay | aktighet,
Provfilt Retention ar
Preservative and kg/m3 Friska Med réta | Utdémda | 1988 | 1992 | Average
concentration Sound Decaying | Rejected life, years
Experimental field
Provfilt: Bogesund
Experimental field: Bogesund
Celcure M
0.25 % 1.7 - - 10 100 | 100 7.8
0.50 % 3.4 - - 10 100 | 100 11
1.00 % 6.8 - - 10 75 | 100 15
1.50 % 10 - - 10 73 100 14
2.00 % 14 - 2 8 55 90
2.50 % 18 - 7 3 25 60
3.00 % 20 1 8 1 13 42
4.00 % 27 4 5 1 8 25
5.00 % 35 4 6 - 8 20
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 - - 10 100 | 100 11
0.75 % 5.1 - - 10 100 | 100 12
1.00 % 6.6 - - 10 70 | 100 15
1.25% 8.5 - - 10 60 | 100 15
1.50 % 10 - - 10 38 | 100 16
2.00 % 14 - 3 7 35 90
2.50 % 17 - 7 3 10 60
Oimpregnerade - - - 10 100 | 100 4.6
Untreated
forts.
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Tabell 30. Forsok 45 A: Staviorsok med nio koncentrationer av Celcure M och Boliden

forts. K 33. Resultat efter 19 &r i Simlangsdalen, Bogesund och Sévar.
Table 30. Experiment 45 A: Stake test with nine concentrations of Celcure M and Boliden
K 33. Results after 19 years in Simlangsdalen, Bogesund and Savar.

Impregneringsmedel Upptag- Stavarnas tillstand Roétstyrka Medelvar-
och koncentration ning Condition of specimens Index of decay | aktighet,
Provfilt Retention ar
Preservative and kg/m3 Friska Med rota | Utdomda | 1988 | 1992 | Average
concentration Sound Decaying | Rejected life, years
Experimental field
Provfilt: Savar
Experimental field: Savar
Celcure M

0.25% 1.6 - - 10 100 | 100 5.6

0.50 % 3.3 - - 10 95 1100 10

1.00 % 6.7 - 1 9 93 93

1.50 % 10 - 2 8 70 85

2.00 % 14 - 7 3 48 58

2.50 % 18 2 3 5 48 68

3.00 % 21 2 7 1 25 33

4.00 % 28 4 6 - 5 20

5.00 % 35 2 8 - 5 20
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 - - 10 95 | 100 12

0.75 % 5.1 - 4 6 65 80

1.00 % 6.8 - 9 1 33 45

1.25% 8.7 - 9 1 23 43

1.50 % 10 - 6 3 42 53

2.00 % 14 - 8 2 30 40

2.50% 17 8 - 10 23
Oimpregnerade - - - 10 100 | 100 3.9
Untreated
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triskyddsmedel. Resultat efter 16 &r i Simléngsdalen.

Forsok 51 A: Stavar av bok och bjork impregnerade med ammoniakaliska

Table 31. Experiment 51 A: Stakes of beech and birch treated with ammoniacal wood
preservatives. Results after 16 years in Simlangsdalen.
Impregneringsmedel Upptag- Stavarnas tillstand Rotstyrka Medelvar-
och koncentration ning Condition of specimens Index of decay | aktighet,
Provfalt Retention ar
Preservative and kg/m3 Friska Med rota | Utdomda | 1988 | 1992 | Average
concentration Sound Decaying | Rejected life, years
Experimental field
Provfilt: Simlangsdalen
Experimental field: Simldngsdalen
Bok/Beech
Oimpregnerade/Untreated
] - - | - | 10 | 100 | 100 | 2.2
Bjork/Birch
Oimpregnerade/Untreated
| - | - | - | 20 | 100 | 100 | 2.4

Bok/Beech
Amline spec., Fordréjd torkning/Delayed drying

4.25% | 27 | - | - | 9 | 100 | 100 | 8.0
KPN spec., Fordrojd torkning/Delayed drying

3.20 % 20 - - 10 100 | 100 l 5.5

6.40 % 40 - - 10 95 | 100 6.6
KPN

3.20 % | 18 | - l - | 10 | 100 | 100 | 59
Boliden K 33

1.80 % | 11 | - | - | 10 | 100 | 100 | 7.4
Bjork/Birch
Amline spec., Fordr6jd torkning/Delayed drying

4.25 % 29 | - | - | 19 | 100 | 100 | 82
KPN spec., Fordrojd torkning/Delayed drying

3.20 % 19 - - 20 100 | 100 ‘ 5.6

6.40 % 38 - - 20 98 | 100 7.5
KPN

3.20 % | 18 | - | - | 20 | 100 | 100 | 6.5
Boliden K 33

1.80 % | 11 | - | 5 | 15 | 80| 89 |
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Fig. 1a. Forsok 1B: Rotforloppet hos stolpar (2.23 m) impregnerade enligt nedan.
Fig. 1a. Experiment 1B: Rate of decay for posts (2.23 m) treated as indicated below.
1. Basilit UA 2. Boliden BIS
3. Boliden fluorsalt 4. Kreosotolja (Creosote)

5. Oimpregnerade (Untreated)
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Fig. 1b. Forsék 1B: Rotforloppet hos stolpar (2.23 m) impregnerade enligt Fig. 1a.

Fig. 1b. Experiment 1B: Rate of decay for posts (2.23 m) treated as indicated in Fig. 1a.
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Fig. 2a. Forsok 1B: Rotforloppet hos stolpar (0.73 m) impregnerade enligt nedan.
Fig. 2a. Experiment 1B: Rate of decay for posts (0.73 m) treated as indicated below.
1. Basilit UA 2. Boliden BIS
3. Boliden fluorsalt 4. Kreosotolja (Creosote)

5. Oimpregnerade (Untreated)
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Fig. 2b. Forsok 1B: Rotforloppet hos stolpar (0.73 m) impregnerade enligt Fig. 2a.

Fig. 2b. Experiment 1B: Rate of decay for posts (0.73 m) treated as indicated in Fig. 2a.
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Fig. 3a. Forsok 4A: Rotforloppet hos stavar impregnerade med Boliden K33.
Simlangsdalen.

Fig. 3a. Experiment 4A: Rate of decay for stakes treated with Boliden K 33.
Simlangsdalen.

1. 20 kg/m3 2. 12 kg/m3
3. 8.7 kg/m3 4. 5.6 kg/m3
5. Oimpregnerade (Untreated)
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Fig. 3b. Forsok 4A: Rotforloppet hos stavar impregnerade med normalkvantiteten
(12 kg/m3) av Boliden K33.

Fig. 3b. Experiment 4A: Rate of decay for stakes treated with the normal quantity
(12 kg/m3) of Boliden K33.

1. Simlangsdalen 2. Lunnaby aker (field)-Simlangsdalen
3. Lunnaby skog (forest)-Simlangsdalen 4. Vassmolosa - Ultuna
5. Simlangsdalen oimpregnerade
(untreated)
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Fig. 4. Forsok SA: Rotforloppet hos stavar impregnerade enligt nedan.
Fig. 4. Experiment 5A: Rate of decay for stakes treated as indicated below.

1. Oimpregnerade (Untreated)

3. Kreosotolja (Creosote)
5. Boliden BIS + kreosotolja (Creosote)
7. Boliden BIS + Habinol
9. Boliden BIS + konstharts (Synthetic resin)

2. Konstharts (Synthetic resin)

4. Boliden BIS

6. Boliden BIS + skifferolja (shale oil)

8. Boliden BIS + asfalt-tjdra (asphaltic tar)
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Fig. S. Forsok 5B: Rotforloppet hos stolpar (1.5 m) impregnerade enligt Fig. 4.

Fig. 5. Experiment 5B: Rate of decay for posts (1.5 m) treated as indicated in Fig. 4.
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Fig. 6. Forsok 6A: Rotforloppet hos stavar impregnerade med Hoganédsolja och
kreosotolja. Simladngsdalen.

Fig. 6. Experiment 6A: Rate of decay for stakes treated with Hégands oil and creosote.
Simlangsdalen.
1. 150 kg/m3 2. 110 kg/m3 3. 70 kg/m3

4. 40 kg/m3 5. 10 kg/m3 6. Oimpregnerade (Untreated)



82

25

"’ ! \
) 1N M

7 \
R
100

5 10 15 20 25 30 35 40 45

AriYears
Fig. 7. Forsok 6B: Rotforloppet hos stolpar (1.5 m) i viixthuset impregnerade enligt

nedan.
Fig. 7. Experiment 6B: Rate of decay for posts (1.5 m) in the greenhouse treated as

indicated below.

1. Hogandsolja (Hogands oil) 138 kg/m3 4. Kreosotolja (Creosote) 126 kg/m?

2. Do 90 kg/m3 5. Do 94 kg/m3

3. Do 56 kg/m3 6. Do 59 kg/m3
7. Oimpregnerade (Untreated)
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Fig. 8. Forsok 7B: Rotforloppet hos stolpar (1.5 m) impregnerade enligt nedan.
Fig. 8. Experiment 7B: Rate of decay for posts (1.5 m) treated as indicated below.

1. Kreosotolja (Creosote) c:a 112 kg/m3
2. Boliden BIS c:a 11 kg/m3
3. Oimpregnerade (Untreated)
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Fig. 9. Forsok 8B: Rotforloppet hos stolpar (1.5 m) impregnerade enligt nedan.
Bogesund.
Fig. 9. Experiment 8B: Rate of decay for posts (1.5 m) treated as indicated below.

1. Boliden S 12 kg/m3
2. Bolidensalt S25 12 kg/m3
3. Oimpregnerade (Untreated)
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Fig. 10. Forsok 9A: Rotforloppet hos stavar impregnerade enligt nedan. Simlangsdalen.
Fig. 10. Experiment 9A: Rate of decay for stakes treated as  indicated below.

Simlangsdalen.

1. Pentaklorfenol 21 kg/m3
2. Na-pentaklorfenolat 29 kg/m?3
3. Do 27 kg/m3 +Zn SO4 12 kg/m3
4. Do 28 kg/m3 + K,CrO4 9.4 kg/m3

5. Oimpregnerat (Untreated)
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Forsok 10A: Rotforloppet hos stavar impregnerade enligt nedan.

Simlangsdalen.

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

Simldngsdalen.

1. Kreosotolja normal 4 % fenoler (Creosote normal 4 % phenols)

2. Do extraherad med 1 % NaOH ( do. extracted with 1 % NaOH)

3. Do extraherad med 1 % Ca(OH), ( do. extracted with 1 % Ca(OH),

4. Do extraherad med 1 % H,S0,4 ( do. extracted with 1 % H,50,)

5. Do med 8 % fenoler ( do. with 8 %phenols)

6. Do med 0-0.1 % fenoler ( do. with 0-0.1 % phenols)
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Fig. 12. Foérsok 14B: Rotforloppet hos stolpar (1.5 m) impregnerade enligt nedan

medelst tryckvixling (OPM-metoden).

Fig. 12. Experiment 14B: Rate of decay of posts (1.5 m) treated as indicated below
according to the oscillating pressure method.

1. Gran oimpregnerad (Norway spruce untreated)
2. Do TV ( do. TV)

3. Dio TV 50 ( do. TV 50)

4. Tall oimpregnerade (Scots pine untreated)

5. Dio TV ( do. V)

6. D:o TV 50 ( do. TV 50)
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Fig. 13a-d.
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KP-Cuprinol: 1. 34 kg/m3 4. 4.3 kg/m3
2. 17 kg/m3 5.1.8 kg/m3
3. 8.5 kg/m3 6. Oimpregnerat (Untreated)

Forsok 17A: Rotforloppet hos stavar impregnerade med Boliden S25,
KP-Cuprinol, Celcure och kreosotolja. Simlangsdalen.

Experiment 17A: Rate of decay for stakes treated with Boliden 525, KP-Cuprinol,
Celcure and creosote. Simlangsdalen.
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Fig. 13c. Celcure: 1. 28 kg/m3 4. 3.2 kg/m3
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Fig. 13d. Kreosotolja: 1.259 kg/m3 4,28 kg/m3
Creosote 2. 132 kg/m3 5.19 kg/m3
3. 70 kg/m3 6. Oimpregnerat (Untreated)



Fig. 14a.

Fig. 14a-c.

Fig. 14a-—.

MY

100 \ \ 2

90

~_ . \

\

|
\

15 20 2 30 35

Anvears

Simlangsdalen

Forsok 19A: Rotforloppet hos stavar impregnerade med Boliden K33 och S25,
Simlangsdalen, Ultuna (Vassmol6sa) och vixthus.

Experiment 19A: Rate of decay for stakes treated with Boliden K33 and 525.
Simlangsdalen, Ultuna (Vassmolésa) and greenhouse.

1. Oimpregnerat (Untreated)

2. K33 22 kg/m3 7.S25 22 kg/m3
3.K33 11 kg/m3 8.S25 11 kg/m3
4.X33 5.3 kg/m’ 9.525 5.4 kg/m?3
5.K33 2.6 kg/m3 10. S25 2.5 kg/m3

6.K33 1.1 kg/m3 11.S25 1.0 kg/m3
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Forsok 24A: Rotstyrkeindex i relation till upptagningen efter 30 &r. Pilarna i figuren visar upptagningar for klass A
rekommenderade av NTR.

Experiment 24A: Index of decay in relation to the retention after 30 years. The arrows in the figure show the retentions for class A
recommended by NWPC.

1. Boliden K33 4. Kreosotolja (Creosote)
2. Celcure O 5. Pentaklorfenol (Pentachlorophenol)
3. KP-Cuprinol 6. Wolmanit CB
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Fig. 16a. Forsok 24 A: Rétforloppet hos stavar med olika upptagningar.

Fig. 16a.

Boliden K33
0 Oimpr.
Untreated
1 0.9 kg/m3
2 2.3 kg/m3
3 4.2 kg/m3
4 11 kg/m3
5 17 kg/m3
Celcure O
0 Oimpr.
Untreated
1 1.3 kg/m3
2 3.1 kg/m3
3 6.3 kg/m3
4 13 kg/m3
5 26 kg/m3

Experiment 24A: Rate of decay for stakes with various retentions.
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Fig. 16b. Forsok 24A: Roétforloppet hos stavar med olika upptagningar.

Fig. 16b. Experiment 24A: Rate of decay for stakes with various retentions.
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Fig. 16c. Forsok 24A: Rétforloppet hos stavar med olika upptagningar.

Fig. 16c. Experiment 24A: Rate of decay for stakes with various retentions.
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Fig. 16d. Forsok 24A: Rotforloppet hos stavar med olika upptagningar.

Fig. 16d. Experiment 24A: Rate of decay for stakes with various retentions.
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Fig. 17. Forsok 36A: Rotforloppet hos stavar impregnerade med Tancas C.

Simlangsdalen.

Fig. 17. Experiment 36A: Rate of decay for stakes treated with Tanalith C. Simlangsdalen.

1. Oimpregnerat (Untreated)

2. 1.4 kg/m3
3. 3.4 kg/m3
4. 7.0 kg/m3
5. 14 kg/m3
6. 29 kg/m3
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Fig. 18a. Simlangsdalen.

Fig. 18a-c.  Forsok 45A: Rotstyrkeindex i relation till upptagningen efter 19 ar. Pilarna i
figurerna visar upptagningar for klass A rekommenderade av NTR.

Fig. 18a-. Experiment 45A: Index of decay in relation to the retention after 19 years. The
arrows in the figures show the retentions for class A recommended by NWPC.
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