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TRASKYDDSKOMMITTENS FALT- OCH ROTKAMMARFORSOK MED OLIKA
TRAIMPREGNERINGSMEDEL

Redogdrelse nr V

Tréskyddskommitténs forsta faltforsck igéngsattes under véren 1943, I
fyre tidigare uppsatser (Edén och Rennerfelt 1949, Rennerfelt och Starken-
berg 1951, Rennerfelt 1954 och Rennerfelt 1959) har redogérelser limnats
8ver férsdkens anordning och dver resultat erhdllna fram till vdren 1957,

Senaste revideringen av fdrséken gjordes pd hésten'i96h, mer #n 21 &r
sedan forste forscken pdbdrjedes. Ytterligare fSrsék har dessutom tillkommit,
som nu kan motivere att en ny redogdrelse lémneas,

Vid revideringarns har stavarne tagits upp ur marken och undergdtt en
okulér granskning, varvid eventuella fdrekommande rdtangrepp beddmts enligt
en 5-gradig skale sdsom inga, svaga, méttliga, svdra eller mycket svéra,
Dessutom har staverna i en speciell belastningsapparat (Rennerfelt och
Starkenberg 1951) underkastats ett bdjhéllfasthetsprov, dér stavar, som for-
lorat ce 80 % eller mer av sin ursprunglige bdjh8llfesthet, kndckts, Genom
att &t varje grad av rdta giva ett siffervirde har &ven en ungeférlig upp-
skattning av roétstyrkan inom varje serie vid en viss tidpunkt kunnat goéras,
De olika rdétgradernas siffervérden &r f£dljande:

Intet angrePP sesvesssecsccsssvresssess O
svagt " seaenresessascrssossanee 25
méttligt " sessssassssassscnrssees 50
svért " B T T P ]
mycket svért " O e Ko [0

(provet utddmt)

Nar samtliga stavar inom en serie utddmts, erhdlles sdlunde r&tstyrkan
100, Om rdtstyrkan for en viss serie har ett vérde omkring 50, betyder detta
alltséd, att rétangreppet pd denna serie beddémts som i medeltal mdttligt,
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P4 de i fOrsdken ingdende stolparna her intet belastningsprov kunnat ut=-
féras, Sedan jordbandsdelen vid revideringen frilagts, har en okulér granskning
av detta parti féretagits, och rdtangreppets styrke har beddmts enligt samma

skals som for stavarna,

Kommunikationsverkens forsék med Basilit UA, §oligpnsalt;BI§i Bolidens

fluorsalt och“kreosotoljg,

A, Stavar

Av diagrammen i fig, I framgér r&ttillsténdet efter 2 &r hos de pd olika
sétt behandlade stavarna. Desse fOrsék ér nu i det ndrmaste avslutade; P&
provfélt II och IV, Lunnaby &ker och Ljungbyholm, ér alla stavar utddémda, P4
provfalt I, Simléngsdelen, &terstér tre och pd nr III, Lunnaby skog, sex st,
kreosotimpregnerade stevar, R&tangreppen har gdtt lédngsammest i Lunnaby skog,
I tab, 1 har angivits medelvarektigheten for stavar pad de fyra forsdksfdlten,

Bland seltimpregnerade stavar har rdtangreppen gétt snabbast pd stavar,
impregnerade med Basilit UA., Bolidensalt BIS her givit vasentligt effektivare
rotskydd, medan Bolidens fluorsalt intar en mellanstéllning mellan Basilit UA
och Bolidensalt BIS,

Impregnering med kreosotolje har i genomsnitt givit bésta skyddet, RGt-
angreppen har gétt léngsarmest i Simléngsdalen och Lunnaby skog, dér &ter-
stdende stavarna visar mdttliga-svdra angrepp.

Liknande resultat betréffande skyddseffekten her erhéllits i féltférsak.
i bl.a. Finland (Suolahti 1962) och U,S.A, (Blew 196L4),

B. Stolpar,

De i detta forsdk ingdende stolparns &r dels 0,73 n, dels 2,23 m lénga,
Medelupptegningen av respektive impregneringsmedel &terfinnes i tab, 4, Skadorns
pd stolpvirket har sammanstéllts i tabe. 2 och 3, Varaktigheten fdr de oimpregne-
rade stolparna varierade mellan 4,2 och 7,0 &r, i medeltal 5,3 &r, Av de tre
saltmedlen har bésta skyddet erhdllits med Bolidensalt BIS, f6ljt av Bolidens
fluorsalt och Besilit UA, Av stolpar, impregnerade med det sistnémnde saltet,
her ce en fjérdedel utddmts. Stolpar, impregnerade med de bdda Svrige salt-
medlen, &r praktiskt taget alla angripna, men ingen &r #&nnu utdémd, I fig,

II her rétfrleppet hos 2,23 m-stolparna under 2 &r dskddliggjorts grafiskt.

Ce Gruvforsdken,

Gruvférsdken &r utsatta i Nyvéngs gruva, tillhérig HOganés-Billesholms AB,
De befinna sig i ett gruvschekt, beléget ce 90 m under markytan, dér hég
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luftfuktighet réder och temperaturen hdller sig vid ca 8-10°C (se nérmare be-
skrivning i Edén & Rennerfelt 1949),

Rétningen har i dessa forsdk gétt i ett léngsammere tempo i féltforsdken,
Medelvaraktigheten hos de oimpregnerade stavarna har berdknats till 6,7 &r mot
2,7 = 3.6 &r pd &kerytorna. Nigeon reviderine av dessa forsdk har inte féretagits
sedan véren 1957, De d&rvid erhéllnas resultaten framgdr av fig, III i Redo=-
gérelse nr IV (1959).

De scimpregnercde stcolperna dr alle utdémda. Tillsténdet fér de inpregnerade
stolparna vid senaste revideringen framgdr av tab, 9 i Redogdrelse nr IV (1959).

En utfoérlig undersdkning &ver gruvvirkets rotresistens, dess behandling och

de svenpar, som upptréda pd virket i véra gruvor, har publicerats av Edén (1957).

Telestyrelsens forsdk med utségade képpar,

Ang. fdrsdkets anordning, se Rennerfelt & Starkenberg (1951). Képparne
flyttades 1956 frén Satserup i Skéne till Simléngsdalen,

I tab. 5 har de senaste revideringsresultaten sammanstallts, Férutom de
obehandlade och Basilit-impregnerade képparna har nu &ven alla med Bolidens
BIS-salt impregnerade képpar utddémts. De sistnémndas medelvarektighet har be-
réknats till 18,2 &r, De kdppar, som impregnerats med kopparsulfat, visade efter
17 &r nmycket obetydlipga skador, men under de fdljande T dren har angreppen fram-
skridit mycket snabbt, sd& att nu 7 av 8 &r utdénda., P& de K 33-impregnerade
képparna, sor nu st&tt i 16 &r, &r angreppet cbetydligt och 48 i kérnved, som
kommit med vid utsdgningen.

Forsdk med Bolidensaltet K 33,

En beskrivning av K 33 har lénnats tidigare (Renmnerfelt 1959),

I tab, 6 har sarmenst#llts de resultat, som erndtts med K 33-impregnerade
stavar efter 16 4r, P4 provfaltet i Simléngsdalen fanns angrepp i samtlige
koncentrationer, svagt i de tre hdgste, medan alla stavar med den légste
koncentrationen utddmts. Medellivsliéngden fér dessa blev 15 &r, I Ljungbyholm &r
angreppen svaga-mattliga, P& Lunnaby éker finns angrepp endast i den légsta
koncentrationen, medan stavarna pd provfiltet i Lunnaby skog dér felfria,

Fig. III &skédliggdr en jémfdrelse mellan resultaten med normelkoncentra-
tionen &v K 33, Bolidensalt BIS och kreosotolja pd provfédltet i Simléngsdalen,
D& forsdken emellertid inte startats samtidigt kan véderlek, variation i be=-
démning etc, ha medfdrt olikheter i det noterade rétférloppet. Diagremmet visar
att K 33 givit béttre resultat &n kreosotolja och betydligt béttre &n Boliden-
salt BIS,

Resultaten av forsdken med K 33-impregnerade stolpar &terfinnes i tab, T.
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Icke péd négot provfilt finnes efter 16 &r angrepp péd ndgon impregnerad stolpe,
medan de oimpregnerade stolparnes livsléngd varierar mellan 2,1 och L, 4 &r,
K 33 har varit i praktiskt bruk sedan omkring 1951 och i Sverige har under

de sista tio &ren ndstan enbart dette salt anviénts fér Boliden-impregnering.,

Férsok med dubbelimpregnering,

ARr 1948 igdngsattes ett forsdk med doppning i flera olika oljor av Boliden-
salt-impregnerat (BIS) virke, Materialet, som omfattade bdde stavar och stolpar,
utsattes dels i vz'a'.ithus, dels i Simléngsdalen, I tab. 8 finns resultaten med
stavar sammanst&alldse, I védxthuset fOrstdrdes oimpregnerade och konstharts-
impregnerade stavar pd kortare tid &n ett &r., Stavar impregnerade enbart med
Bolidensalt BIS fick en genomsnittlig livsléngd av 5,9 ar., Doppning med konst-
harts kunde ej forléngs varektigheten, medan de dvrige oljorne gav en medel-
varaektighet av 7.9 - 9,4 &r. Resultaten i Simldngsdelen visar en avsevédrd fér-
léngning av nedelvaraktighet genom deppning, dock fransett konstherts, Effekten
av tryckimpregnering med krecsctolja Overtriaffar emellertid alla doppningar.

P& stolpvirket (tab, 9) har utvecklingen gdtt i ungefér samma riktning

sont hos stavarna, endast i léngsammare tenmpo.

JémfOrande férsdk med HOganids-olja och kreosotolja.

Ur de stenkol, som bryts vid HOpanéis-Billesholms AB, fremstédlles en clja,
scn 1 mykologiska fOrsdk visat sipg likvardic med kreosotolja, Denna olja har
provats i forsdk med staver och stolpar utsatte dels i véxthuset, dels i Sim=-
langsdalen., Fdrsdken har nu pagdtt i 16 &r,

Stavarna, som impregneredes med fem koncentraticner, har i véxthuset nu
helt utdémts (tab. 10, fip IV). HSgzands-oljan tycktes till en bdrjen he en
négct béttre rétskyddende férmdes &n krecsctoljan, men skillnaden har ut jémnats,
Péd provféltet i Simléngsdalen gdr utvecklingen i samme riktning, om &n i ett
léngsemmare tempo (tab, 10, fig, V).

Av stolpmaterialet (tab, 11) &r hittills blctt de oimpregnerade stolparna
utdémda, P& de impregnerade stclparna dr anpreppen méttlipa i vdxthuset, nedan
blott cbetydliga angrepp forekormer i Simldngsdalen i serier med den légste

kventiteten impregneringsmedel.

Jénfdrelse nellan rotforlcppen i roétkarmare (védxthus) och péd faltprovyta
(simléngsdalen),

I forsdket ingdr stavar och stolpar sem impregnerats med Bolidensalt BIS
och kreosotolja, Genomsnittlipe upptagningen av BIS-saltet var for staverna
16,5 kg/m3 och for stolparna 10,5 kg/m3, och av kreosotoljan 127.5 resp.
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110.5 kg/m3.

Fige. VI visar rétférloppet for stavar pé de bdda forsdksytorna under de
14 &r forséket pagétt. Medelvaraktigheten fOr cimpregnerade stavar blev den-
somme. i bdda fallen, men i Simléngsdalen blev spridningen stdrre. For de BIS-
impregnerade stavarne har rétningsférloppet gdtt dubbelt sé snebbt i vaxthuset
som pé& faltprovytan., For de kreosot-impregnerade stavarne &r skillnaden ndgot
mindre markerad.

Fér de oimpregnerade stolparna blev medelvaroktigheten i véxthus 2,4 &r,
medan angreppen pd de impregnerade &r svago-nattlige.

P& faltprovytan blev medelvaraktigheten for de oimpregnerade stolparna
6.9 8r, medan ingen av de impregnerade stolparna visar ndgot rdtangrepp efter

ik &r,

Forsdk med Boliden-salterna S och S 25,

Omkring 1950 utexperimenterades ett par selter, benémnda S och S 25, vars
besténdsdelar frampdr av Rennerfelt (1959). Dessa salter ér av liknande typ
sorn K 33 och skiljer frén detta salt framfdr allt genon att kopper &r helt
eller delvis ersatt med zink.,

Provkropparne, bdde stavar och stolpar, utsattes i véxthus 1950 och i
Bogesund och Simléﬁgsdalen 1951, Fdrsdket har s&lunds nu pdgdtt 1lb resp. 13 é&r,
Rétangreppen gick léngsamt i Bepesund de fOrsta &tta &ren men har dérefter
fortskridit mycket snobbt, Santlige stavserier &r nu utddmda, och medelvar-
akticheten framgédr av tab., 12, S 25 her méjligen #ivit en ndgot hdgre medel-
varaktighet,

ForsOksresulteten med stolparne frompgdr av tab. 13, De cimpregnerade
stolparne utddndes i véxthus och Simléngsdelen efter 0,8 resp., 6.2 &r, I véxt-
huset var angreppen pé& de inpregnerade stolparns vid senaste revideringen
(1960) svaga-néttlige, medan ings rdtskador férekom pd dessa stolpar i Boge-

sund och Sinmlangsdalen,

Faltforsdk ned virke. sor_doppats i eller bestrukits ned trakonserverings-

nedel.

Med férséket avsdgs att bestémma den rdtskyddande effekten hos négra i
handeln vanligen férekommande trékonserveringsmedel, avsedde for doppning eller
bestrykning., Proven har utfdérts med bade tall och gran, dels i kontakt med
marken och dels friliggande pd en stédllning ce en meter Over marken,
Férsdksmaterial: barkat rundvirke, diam, 10-15 cm, léngd 80 cm,

fyrkentstavar av splintved, hyvlade, 5x5x50 cm,
plankbitar av splintved, hyvlade, 4,5x15x30 cm,
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Forsdket utsattes pd faltet i Simldngsdalen hdsten 1952 och har sdlunda
pigdtt 12 Ar,

Samtlige stavar av det obehandlade fyrkantvirket &r utddmda. Medelvarake’
tigheten fér furu blev 5.6 &r och fér gran 6,5 &r, Betréffande rundvirket &r de
obehandlade furustolparna utdémda och har fatt en medelvaraktighet av 7.9 &r,
Av gran dterstdr 1 stolpe med svart angrepp.

P4 det med bestrykning (2 ggr) behandlade virket &r angreppen i allménhet
ndttliga-svara., Aven det doppade virket, som erhdllit en 2-3 génger stérre
méngd &n det bestrukna, bdrjar visa angrepp av méttlig-svér karaktér, Den
ojéamne fdrdelningen av preparaten i virket har medfdért att de inre delarna
av virket angripits av réte, I tab, 14 har resultaten frén férsék med rund-
virke och fyrkantstavar sommanfdrts, I teb, 15 redovisas resulteten med fri-
liggande plankbitar, meden diagrammen i fig, VII representerar ett genomsnitt
av semtlige medel och &skédliggdr rétférloppet hos det bestrukna och doppade
rund- och fyrkantvirket, Som teb, 1l visar, féreligger betydande skillnader
i skyddseffekten mellan de olika preparaten., Av de med bestrykning behandlade
proverns ir samtlige angripna och en del utddmde hos alla preparaten med
undanteg fOr Cuprinol och Xylamon., Av doppat virke finns hos 5 av preparaten
oangripne prover kvar, och &ven hidr har Cuprinol och Xylamon givit de bésta
resultaten, Vanlig kreosotolje har lémnat ett skydd motsvarande genomsnitts=-
skyddet for samtliga medel, Trétjéra har icke i ndgon hogre grad kunnat hindra
roétangrepp.

I forsdket med plankbiter, forvarade ovan markytan och utsatta for véder
och vind (tab. 15), finns endast ett fital ocangripna bitar kvar., Manga har
utdémts, sérskilt granvirke, P& de utddmda bitarna kan det yttre skiktet synas
relativt felfritt, men de centrala pertierna har fdrstdrts av réta, Frukte-

kroppar av vedmusslingen, Lenzites sepiaria, forekommer ofta. Virket infekteras

genom de uppkomna torksprickorna och svempen utvecklar sig sedan i de oskyddade
inre delarna av virket,

FOorsdk med KP-salt.

Detta medel som kom i markneden omkring 1955, innehéller vid praktisk
impregnering 0,3 % koppar och 0,15 % pentaklorfenol i ammoniskalisk l&sning.

Det férsta faltforsSket med detta salt utsattes 1953 pd provfélten i
Ljungbyholm och Norrfors samt i vaxthus., Resultaten efter 11 Ar har semman-
stdllts i tab., 16, Alla oimpregnerade stavar &r utdémda, Av de impregnerade
stavarne i véxthuset &terstér bara en stav, meden endast en stav ute péd prove

félten uppvisar angrepp.
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Foérsdk med S 25, KP, Celcure och kreosotoljas

Hdsten 1955 utsattes foérsdksstavarna pé fyra olika provfélt och i véxthus,
De behandlade stavarne hade impregnerats med S 25, KP, Celcure och kreosotolja
i fem olike koncentrationer, Detta forsck har pdgétt i 9 &r, och resultaten
av revideringen har sammanstdllts i tab, 17=21,

Av forsoksstavarns i vaxthuset &terstdr endast stavar som har den hogsta
koncentrationen av kreosotolje tillika rmed tva staver i de hdgsta koncentra-
tionerna av Celcure,

Hos férsdksstavarne ute pé provfélten &r angreppen kraftigast i Simléngs-
dalen,

Bland saltmedlen har Celcure givit nédgot battre resultat &n S 25 och KP,
Kreosotoljan har genomgdéende visat sig battre &n samtliga saltmedel,

Rétforloppet i Simléngsdalen finns é&skddliggjort i fig, VIII-XI. Som
jémforelse har rétforloppet hos K 33 dtergivits i fig. XII,

Stavar impregnerade med Wolmanit UA Reform 67,

Véren 1956 utsattes detta fdrsdk med en ny typ av salt baserat péd
arsenik, krom och en blandning av sura och neutrala fluorider, Stavarna, som
impregnerats med fem clike koncentrationer, utsattes pd fyra forsdksfdlt och
i véxthus. I tab, 22 redovisas resultaten efter 8 &rs fdrsékstid, Ré6tfor-
loppet kan féljas i fig., XIII.

Semtliga serier ér utddmde i véxthuset cch pd prevytorna i Simléngs-
dalen, Ljungbyholm och Bogesund, Rétutvecklinpgen pd féltet i Norrfors har
tidigare gétt betydligt léngsammere, men under sista dret har angreppen varit
onfattande, »

I ménge fall har vid den ckulérs bedémningen stavarma férefallit friska,
d& nédgra tydliga yttre teckem till rdéta seknats pd dem, Stavarne har dock
kénts nédgot mjuke i jordbandzonen., Efter prov i bdjninzsapperaten har de gdtt
av med ett tvdrt, mycket skarpt avegrédnsat brott. Angreppet tyder pd att de
svanpar som i forste hand orsakat férsvegningen tillhdr gruppen nbgelrdte-
svampar, I laboratoriefdrsdk enligt jordmetoden har vid B.,A.M. (Bundesanstalt
fiir Materielpriifung) i Berlin visats, att fluoridsalter ej formér skydda
virket mot mbpelréta pd semma s#tt son t.ex., koppar- eller koppar=- och
arseniksalter,

Forsok med Boliden-salterna S 25 och K 33,

Stavforsdket utsattes vdren 1957 pd fyra forsdksfilt och i véaxthus,
Det omfattar fem koncentratisner av inpregneringsmedel., Resultatet ev

revideringen efter 7 &rs fOrsdkstid har sermenstdllts i tab, 23-2k,
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Angrepp i samtlige koncentrationer fdreligger endest blend stavarna i
véxthuset. RStutvecklingen fér respektive saltmedel fortskrider likformigt pé
provfidlten i Bogesund, Ljungbyholn och Simléngsdalen., Angreppet &r kraftigast
hos stavar impregnerade med S 25,

Selterna S, S 25 och K 33 innehdller ungefér lika nycket arsenik och
krom, Skillnaden dem emellan beror pd olike halt av zink och koppar., Genome-
glende i fdrsdksserierna dr att K 33 &r béttre &n S 25 och att S 25 &r ndgot
béttre &n S, d.v.s. koppar synes vera verksarmare &n zink i denna typ av
selter,

Forsdk med furustavar, imgregnerade ned KP-#saltI K 33 och kreosotolja.
Detta stavforsfk utsattes véren 1959 pd provfélten i Simléngsdalen och

Bogesund, Av KP resp, K 33 impregneredes stavarna med l8sningskoncentrationer,
motsvarande 2 x, 1 x, 1/2 x, 1/b x och 1/10 x normalkoncentraticnen, Av
kreosotolja envéndes 2 x, 1 x, 1/3 x, 1/7 x, 1/20 x och 1/35 x normalkoncentra-
tionen, Upptagningen framgdr av tab, 25-26, som ocksd visar att efter 5 &rs
forsckstid har férloppet gdtt betydligt snabbare i Simlédngsdolen dn i Boge=-
sund, KP och K 33 har givit ungefér likvédrdige resultat, som dock &vertridffas
av kreosotoljan,

Internationella stavfSérsdket med K 33, Celcure, Wolmanit UA, Wolmenit U,

-

Wolmanit CB, KP—Cugrinol. kreosotolja'samt pentaklorfenol,

Dette firsck utsattes 1962 i Simldngsdalen. Pardlellfdrsdk finns utsatte
péd provfialt i Tyskland och Frankrike, Prcvkropparna,2furustavar, frin alla
tre lénderna finns utsatta pd dessa tre foérsdksfédlt och &r impregnerade med
5 koncentrationer av ovanstdende medel (2x, 1x, 1/2x, 1/Ux och 1/10x normal-
koncentraticnen), pentaklorfenol dock 4 koncentrationer, Efter 3 &r &r de
flesta oimpregnerade stavarnas utdémda. P& stavar, impregnerade med légsta
koncentrationen av Welmanit UA, &r skadorne svaga-ndttligs och pd stavar
impregnerade med légsta koncentraticnen av Wolmenit U och Wolmanit CB ndttliga-~

8Vara.
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Sarmanfattning.

Triskyddskcrmitténs dldste f&ltférsdk, son omfattar forsdk med kreoscte
olja, Bolidenselt BIS, Bolidens fluorsalt och Basilit UA, har nu pdgdtt i 21
&r, I forsdken ingdr sévél stavar av enbart furusplint son rundvirke av fury
Av stavfdrscken &r flera serier utddmda., Av saltmedlen har Bolidensaltet
lémnat en béttre skyddseffekt &n fluorhaltiga medel (Basilit UA och Bolidens
fluorsalt)., Kreosotolja har givit det bdsta skyddet,

Hos stolparna gar rdtférloppet betydligt léngsammare, Utvecklingen visar
dock samme tendens som hos stavarna,

Efter 16 &rs faltforsdk édr skyddseffekten med Bolidensaltet K 33 avsevirt
battre én med Bolidensalt BIS, K 33 synes hittills vara ungefér likvérdigt med
kreosotolja. S och S 25 torde vara béttre én Bolidensalt BIS men ej like bra
som K 33, S 25 synes vara ndgot effektivare én S,

Under 9 &rs faltforsék med KP och Celcure har Celcure varit ndgot béttre
én KP, som emellertid tycks vara effektivare &n S 25,

Wolmenit UA Reform 67 har inte visat sig effektiv mot mdgelrdta. Efter 8
4r &r alls stavar i vaxthuset och pd de sydliga fédlten utddmda.

. Férsék med bestrykningsmedel har visat stora skillneder mellan preparaten,
Cuprinol och Xylamon har givit det bésta skyddet.

Férsdk med dubbelbehandling (tryckimpregnering med Bolidensalt BIS f£3ljd
av doppning i olika oljor) har givit till resultat, att en bittre effekt er-
hdllits med kombinationsbehandlingen. I ett jémfdrande fdrsdk ned kreosotolje
och HOganésolja har ungefir sarme skyddseffekt uppnétts,

Ovanstdende jémfdrelser &r baserade pé& de normalkoncentretioner, som re-
kommenderats av tillverkarna av respektive impregneringsmedel, och inte pé

lika stora viktsméngder av nedlen,
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The wood preservation committee”’s field and rot-—chamber experiments with

wood preservatives

Report No. V.

The first field experiments made by the Swedish wood preservation
committee were begun in the spring of 1943, These trials and the results ob=-
tained up to the spring of 1957 have been described in four earlier reports
(Edén and Rennerfelt 1949, Rennerfelt and Starkenberg 1951, Rennerfelt 195k
and Rennerfelt 1959), The latest survey of these trials was made in the autumn
of 1964, more than 21 years after the first trials were begunj the results of
this and of further work done since then are described in the present report.

In the survey the stakes were remcved from the grcund for examination,
and the extent of any rot attack present was assessed according to its
appearance on & five degree scale-none, slight, moderate, severe and very
severe, The stakes were also tested in a special stressing apparatus (Renner-
felt and Starkenberg 1951); mechanical failure occurred those stakes that had
lost 80 per cent or more of their original bending strength, A numerical
value was assigned to the degree of decay in each series using the following
scele:

NO attack secseeccsscersrssscrsees O
BLigNt eeeeesecsscnvstscssesnsesass 25
moderate cssesscesssecscsssaccssces 50
EEVEre sseescessssscnscascsnsnsssss 19
VEry SEVEre seesssessesascssssessseel00

(specimen condemned)

Thus when all the specimens in a series have been condemned the decay
index is 100, If the decay index is about 50 then the attack on the specimens
of the series has been estimated on the average as moderate,

It was not possible to make stressing tests on the posts, The decay index
for these was estimated from the appearance of the section just below soil

level using the same scale as was used for the stakes,
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Swedish Cormunications Authority trisls with Basilit UA, Boliden salt BIS,

Boliden fluorsalt and creosote,

A, Stakes

The diagrams of fig. I shows the state of decay of the different sets
of stakes after 21 years, These trials are now nearing completion, At test
fields No, II and IV, Lunnaby field and Ljungbyholm, resp., all the stakes
have been condemned, At test site I, Simléngsdalen, three stakes remain, and
on No, III, Lunnaby forest, six creocsote treated stakes remain, The rate of
decay has been slowest in Lunneby forest, In table I has been reported the
average life cf stakes at the four test fields.

Of the salt-impregnated stakes, decay has occurred nost rapidly in those
treated with Basilit UA. Boliden selt BIS has protected the wood considerably
better while Boliden fluorsalt was intermediate between Basilit UA and Boliden
selt BIS.

On the average the creoscte~treated stakes have been least attacked., The
rate of decay was slowest in Simlédngsdalen and Lunnaby fcrest, The remaining
stakes on these fields show ncderate to severe attacks,

Similar results have been obtained in preservative field experiments in
Finland (Suolehti 1962) and U.S.A. (Blew 1964),

B, Posts.

In this series posts of 0,73 nn and of 2,23 m length were used, The mean
retenticns of the impregnatisn agents are given in table 4, The extent of
attack on them is surmarized in tables 2 and 3. The life of the, untreated
posts varied between 4,2 and 7.0 years with a mean of 5,3 years, Of the three
salt preservatives, Boliden salt BIS gave the best protecticn followed by
Boliden flucrsalt and Basilit UA. Of pcsts, treated with the last-mentioned
salt, about one fourth has been condemned, Almcst all posts, treated with the
two other salt preservatives are attacked, but none is yet rejected. The

development of decay in the 2,23 m posts is shown graphically ia fige. II.

C, Mine trials.

The nine trials have been set up in the Nyvédng mine owned by Hdganése
Billesholms AB. They have been placed in a shaft about 90 m under the ground
where there is a high hunidity and temperature of atout 8-10° C (see description
in Edén and Rennerfelt 1949),

' In these trials decay has been slower than in the field trials, The mean
life of the untreated stakes has been calculated as 6,7 years (table 9) while
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in the field trials it was between 2,7 and 3,6 years,

These trials have not been revised since the spring of 1957. The results
obtained at that time were reported by Renmnerfelt (1959).

The untreated posts have been condemned but up to 1957 no asttack had been
observed on the impregnated posts (Rennerfelt 1959).

A detailed investigation of the rot resistance and the treatment of mine
timber and of the fungi found on wood in Swedish mines has been published by
Edén (1957).

Swedish Telegranh Board steke trials,

A description of these trials has been given earlier by Rennerfelt and
Starkenberg (1951). The stakes were moved from Satserup in Skédne to Simléngs-
dalen in 1956,

The latest results are shown in table 5, Besides the untreated and the
Besilit-treated stakes also all stakes impregnated with Boliden salt BIS have
been rejected. The average life of the last-mentioned was estimated to be
18,2 yéars. Stakes, treated with copper sulphate, showed very slight attack
after 17 years, but during the following 7 years the rate of decay has been
very fast, so that now T of 8 are condemned, Stakes treated with K 33, which
now have remained since 16 years, show slight decoy ond then only in heart-

wood incidentally included at excision,

Trial with Boliden salt K 33,

A description of the Boliden salt K 33 was given by Rennerfelt (1959).

The results, obtained with K 33-treated stokes after 16 years are
reported in table 6, On the experimental plcot at Simldngsdalen decey occurred
in specimens frcm oll the concentreticns, although slight in moterial treated
with the highest concentrations, All the stakes with the lowest concentration
of K 33 have been r:’ected, the average life being 15 years., At Ljungbyholm
the attacks ore slight to moderate, at Lunnaby field attacks have been found
only in the lcwest concentration, while the stakes on the field in Lunnaby
forest are unaffected.

A comparison has been nmade of the results obtained with K 33. Boliden
salt BIS and creosote at the experimental field in Sinlé&ngsdalen (fig., III).
These trials were not sterted sinultanecusly and thus may have given rise
tc small differences in the course of decay, dependent on the weather,
differences in the assessment of the results or other factors, As the diagram
shows K 33 has given results better than creosote and considerably better
than Boliden salt BIS,
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The results of the trials with K 33-treated posts are presented in table
T. After 16 years there is still no attack on any post in any of the experimen-
tal fields while the life of the untreated posts has varied between 2,1 and
L4 years,

The selt K 33 has been in practical use for imprgnation since about 1951,
and in Sweden it has been used almost exclusively during the last ten years

for Boliden impregnation.

Double impregnation trials,

In 1948 trials were begun with timber impregnated with Boliden salt BIS
and then dipped in different oils, The specimens, including both stakes and
posts, were set out in a greenhouse and at Simldngsdalen, Table 8 gives the
results obtained with stekes, In the greenhouse the untreated stakes and those
impregnated with synthetic resin were destroyed in less than one year. Stakes
treated with Boliden salt alone had an average life of 5,9 years and those
which were alsc oil-dipped T.9 - 9.4 years, The results from the field at
Simléngsdalen show that a considerable prolongation of the life is reached by
dipping, except in the case of synthetic resin, However effect of pressure-
treatment with creosote surpasses that of dipping.

The trial with posts (table 9) is develcping in the same way as that with

the stakes but more slowly,

Comparative trials with HOgonds oil and with crecsote,

Trem the coal mine owned by HOganés-Billesholms AB there is obtained an
0il which in mycological tests has been found fully equivalent to creoscte,
This oil is now being tested on stakes and posts both in the greenhouse and
at Simléngsdalen. This trial has now been in progress four nine years,

The stakes were impregnated with five different concentrations, In the
greenhouse they are now all rejected (table 10, fig, IV). During the first
years the Hoganés oil seemed to have a somevwhat better preserving effect than
the creosote but the difference has been equalized,

The trial at the experimental field at Simléngsdalen is developing in the
same wey but more slewly (taeble 10, fig., V).

S» far only the untreated posts have been condemned (table 11)., In the
treeted posts the attacks are moderate in the greenhouse, while only slight
attacks have been cbserved in series with the lowest retention values at Sim-

léngsdealen,
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A comparison between the rates of decay in a rot-chamber (greenhouse) and
e test field (Simléngsdalen),

The trial comprised stakes and posts which were treated with Boliden
salt BIS and creoscte. The average retention value for the BIS-salt was
16.5 kg/m3 for the stakes and 10,5 kg/m3 for the posts, and for the creoscte
127.5 kg/m3 and 110,5 kg/m3. respectively,

Fig, VI éhows the rate of decay for stakes on the two test sites during
the passed 1l years, The average life for untreated stakes was the same in
both cases, but the variations were greater at Simldngsdalen, The rate of
decay of the BIS-treated stakes has been twice as fast in the greenhouse es
om the field., As to the creosote-~treated stakes the difference is scmewhat less
marked,

In the greenhouse the average life for the untreated posts was 2,h years,
while the attacks on the treated posts are slight to moderate,

The average life for the untreated posts was 6,9 years on the test

field, while none of the impregnated posts shows attacks after 14 years,

Trials with Boliden salts S and S 25,

About 1950 two salt preparations, S and S 25, were developedj their
compositions were given by Rennerfelt (1959). These salts are similar to
K 33, differing largely only in using zinc partly or entirely in place of
copper.

The specimens, stakes and posts, were set out in the greenhouse 1950 and
at Bogesund and Simléngsdalen 1951, The trial has thus now been running 14 and
13 years, respectively, During the first 8 years the rot development was slow
at Bogesund but thereafter it has been very rapid. All the series of stakes
are now rejected, and the average life is shown in table 12, S 25 has possibly
given a somewhat longer average life,

The results of the trials with posts are presemted in table 13. The
untreated posts in the greecnhouse and at Simléngsdalen were condemned after
0.8 and 6.2 years, respectively, In the greenhouse the attacks on the treated
posts were slight to moderate at the latest revision (1960)., No decay was

found on these posts at Bogesund and Simléngsdalen,

Field tests with brush treatment preservatives,

The aim of the trial was determining the preserving effect of some
common commercial preservatives, intended for dipping or painting. The tests
has comprised both pine and spruce, partly placed in the ground and partly

placed on a railing cutdoors abcut one meter above the grcund.
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Test material: barked round pieces, diameter 10«15 cm, length 80 cn,
quadratic pieces of sep wood, 5 x 5 x 50 cn,
pieces of plank, planed, 4.5 x 4,5 x 30 en,

The trial was set out on the field at Simléngsdalen in the autumn of
1952 end has thus now been running for 12 years, All the quadratic untreated
pieces are rejected. The average lifetime for pine was 5,6 years and for spruce
6.5 years, All the round pieces of untreated pine are rejected, and their
average lifetime was T.9 years, One spruce post remeins with severe attacks,

On wood which was brushed by painting (twice) the attacks were moderate
to severe, The same thing is true for dipped wcod; although three to five
tines as much preservative was used than in painting, the rotting was of the
moderate to partly severe character, The amount of preservative used was
insufficient to protect the interior of the wood from fungus attack, In table
1k the results of trials with round and quadratic pieces have been brought
together, In table 15 the results with pieces of plank are shown. The
diagrams in fig. VII represent an average of all the preservatives and show
the development of decay in the painted and dipped round and quadratic pieces,
As is shown in table 1ll, there is a considerable difference in the protective
effect of the various preservatives, Of the tests made by painting all
showed attacks or were rejected except those using Cuprinol and Xylawen., With
respect to dipping, there are tests with five preservatives left without
attack, and also in this case Cuprinol and Xylamon have given the best results,
Ordinary creosote gave protection corresponding to the average protection of
all the preservatives, Wocd tar could not prevent rotting to any great extent,

In the tests with pieces of plank kept above the ground and open to
weather and wind (table 15), there were only a few pieces left unattacked,
Meny of them are rejected, especially those of spruce. The cuter surface of
the rejected pieces might seem relatively undamaged, but the central parts

were destroyed by rot. The wood destroyer, Lenzites saepiaria, was often found

in the pieces., The wcod is infected through the cracks which occur in drying
and the fungus then develops and spreads in the unprotected inner parts of
the wood.

Trial with stakes treated with KP salt,

This preservative was commercialized in 1955 and contains in practical
impregnation 0.3 % copper and 0,15 % pentachlorophencl in ammoniacalic
solution,

The first experiment with this salt was set up in summer 1953 at Ljung-
byholm, Norrfors and in greenhouse, The results after 1l years are put
together in table 16, All the untreated stakes are rejected., One of the
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treated stakes in the greenhouse remains, while only one of those in the
field has been attacked,

Trials with S 25, KP, Celcure and crecscte,

In autumn, 1955, the stakes were put out in four different places in the
field, and in the greenhouse, The treated stakes had been impregnated with
four different concentrations of S 25, KP, Celcure and creosote, This experi-
ment has lasted nine years, The results of the stakes are in tableq 17-21,

Of the stakes in the greenhouse eight of those treated with the highest
concentration of creosote and two of those treated with the highest concentra-
tion of Celcure are left,

The most severe attack on stakes in the field occurred at Simléngsdalen,

Celcure gave a somewhat better result than the other salts, Creosote
was consistently better than any of the salts,

The rate of decay at Simléngsdalen is shown in figs, VIII-XI, As a

comparison the rate of decay for K 33 is presented in fig. XII,

Trials with Wolmanit UA Reform 67,

This experiment was set up in spring, 1956, using a new type of salt
based on arsenic, chromium and & mixture of acid and neutrael fluorides,

The stakes were treated with five different concentrations and set out
in four test areas in the field, and in the greenhouse, Table 22 shcws the
results after eight years, The rate of decay is shown in fig, XIII,

All the stakes in the greenhouse series and in the series at Simléngs=-
delen, Ljungbyholm and Bogesund, have been rejected, The development of rot
et the Norrfors field has earlier been considerably slower, but during the
last year the decay has been severe,

In many cases the stakes have seemed scund when exemined by eye, as
there have been nc evident signs of rot on the surface, However, the stakes
have felt somewhat soft in the zone level with the soil surface and when
tested in the bending apparctus they have broken along a transverse, very
clearly defined line, The type of attack indicates that the fungi which are
the primary cause of this weakening belong to the group of soft rot fungi. In
laboratory experiments at B,A.M, (Bundesanstelt fiir Materialpriifung) in
Berlin, using the seil-block method, it has been demonstrated that fluoride
salts cannot protect the timber against soft-rot in the same way as can

copper or arsenic salts, for exeample,
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Trials with Boliden salts S 25 and K 33.

The steke experiment was set up in spring 1957, at four places in the
field, and in the greenhouse., It comprises five concentrations cf preservative,
The result of examination after seven years is shcwn in tables 23-2k4, Only
the stekes in the greenhcuse have suffered attack in all concentrations, Rot
development was similar for the salts at the experimental plots at Bogesund,
Ljungbyholn and Simlangsdalen, The attack is most severe in stakes treated
with S 25,

The salts S, S 25 and K 33 contain approximately the same emounts of
arsenic and chromium. The differences between them depend on different
contents of zinc and copper. In S there is no copper, in K 33 there is no
zinc, S 25 contains both zinc and copper. Throughout all the experimental
sereis, K 33 is better than S 25, and S 25 is somewhat better than S, i.e,

copper seems to be more effective than zinc in this type of salts,

Triels with pine stakes, treated with KP salt, K 33 and crecsote,

This experiment was set out in the spring of 1959 on the experimental
plots at Simléngsdalen and Bogesund, Of KP salt and K 33, respectively, the
stakes were treated with concentrations, corresponding to 2/1, 1/1, 1/2, 1/k
snd 1/10 of the normal concentration, Of creosote was used 2/1, 1/1, 1/3,
1/7, 1/20 snd 1/35 of the normal concentretion., The retention is presented in
tables 25 - 26, where also is shown that the rot development has been much
faster at Simléngsdalen than at Bogesund during the five years the tests have
been running, The results with KP salt and K 33 are about the same but they

are surpassed by creosote,

International staoke tests with K 33, Celcure, Wolmanit UA, Wolmanit U,

Wolmanit CB, KP=-Cuprinsl, creosote and pentachlorophenol,

These tests were begun in 1962 and the specimens are set out at Simléngs-
dalen, Parallel trials are running on experiment plots in Germany and in
France., They comprise pine stekes from all three countries and are treated
with 5 ccncentrations of the préservatives nmentioned above (2x, 1x, 1/2x, 1/kx,
and 1/10x normal ccncentration), of pentachlorophencl 4 concentraticns only.
After 3 years nost of the untreated stakes have been rejected. Stakes, treated
with the lowest concentraticn of Wolmanit UA show slight-moderate attacks, and
stokes treated with the lowest concentration ¢f Wolmenit U and Wolmanit CB

noderate-severe attacks,
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Sunnmary.

The Swedish Wood Preservation Committee”s oldest field trials using
creosote, Boliden salt BIS, Boliden fluorsalt and Basilit UA have now been in
progress for 21 years, These trials have been nade with pine sapwood stakes and
with pine posts (Pinus silvestris L., Scots pine)., Several series of stakes
have already been condemned. Boliden salt has given better protection than the
salts containing fluoride (Basilit UA and Boliden fluorsalt), Creosocte has
given the best protection.

In the posts, decay has been considerably slower but they show the sanme
differences as the stakes,

After 16 years the field triels with the Boliden salt K 33 show that this
gives considerably better protection than Boliden salt BIS. So far the K 33
seens to be more or less equivelent tc the creoscte. The salts S and S 25
appear tc be better than Boliden salt BIS but nct as good as K 33, S 25 seems
to be better than S.

9 years' field trials with the KP salt and Celcure indicete that Celcure
is somewhat better. The KP salt seems to give a nmore effective protection than
S 25.

Wolmanit UA Reform 67 has not been effective ageinst soft rot fungi.

After 8 years all stakes in the greenhouse and on the scuthern test fields have
been rejected,

The trials with brush treatment has revealed great differences between
the preservatives used, Cuprinol and Xylanin has given the best protecticn,

Double~treatuent trials (in cne case using pressure impregnation with
Boliden salt BIS alone aond in a second series following this by irmersion in
different oile) have shown that the combination treatment gives s better result,

A comparative trial with crecsote and Hoganés 0il has shown that they
give opproximatively the same prctecticn,

The conmparisons above are based on the normal concentrations recommen-
ded by the manufacturer of the preservatives and not on equal quantities by

weight,
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Tabell 1. Stavférsdk med Basilit UA, Bolidensalt BIS, Bolidens fluorsalt och
kreosotoljaj medelvarektighet pd provfélten I - IV,

Tests of stakes treated with Bagilit UA, Boliden salt BIS, Boliden fluorides and
creosote; average life on experimental plots 'No I . IV,

Impregaerings- Antel |Salt- zzztag?iég Medelvar?ktighet}.ér
edel stavar |halt ent;on. | Av, life, years
No, of % kg 1b | Simlédngs-| Lunnaby- | Lunnaby Ljungby=
Preservative stakes |[Salt per PeT | dalen dker skog holm
conc, m3 cu.ff Lunnaby | Lunnaby
field forest
Basilit UA a| 10 (1,15 Ta6 | 04T | 6,4 . 84T 12,2 8.0
b} 10 0.77 - 5.0 ] 0.31 6.2 T.2 9.5 Te9
c|] 10 Jo.51 3.5] 0,22 L4 7.6 10,1 | 5.4
al] 10 [0.3k4 2,2 ] 0,1k k.6 Tl 10,0 5.3
Boliden al] 10 [3.,46 | 23,5 1,48 | 14,6 11,6 18,5 9.3
salt bl 10 2,29 | 15.8] 0.98| 1k,0 11.3 19.2 9.0
BIS c{ 10 1.52 10,4 | 0,65 ] 13.b 10.1 17.9 9.3
al] 10 102 | T.0] o.kk| 11.8 | 11.5 15.8 8.k
Bolidens a] 10 [3.20 | 22,8 | 1.01| 11,4 9.5 15.8 9.7
fluorsalt b| 10 2,09 15.8 | 0,95 ] 11,0 9.3 13,9 ° 9.0
Boliden e} - 10 1.48 10,5 | 0.66 | 11,1 6.5 13,3 8.3
fluorides al 10 J]o.91 5.7 | 0.36] 8.8 Te2 13,3 6.8
iKreosotolja al 10 193.0 12,1 17.1 15.7
‘Creosote b| 10 138.0 | 8.7 | 16.1 14,5 19.5 10,9
el 10 90.0 | 5.6 12,3 9.5
af 10 56,0 | 3.5 12,4 11.2 18.5 9.4
Oimpregnerade | ,, 2.7 3.6 6.8 3,3
Untreated
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Stolpforssk med Basilit UA, Bolidensalt BIS, Bolidens fluorsalt och

kreossctoljay rosultet efter 21 &r pd provfdlten I - IV med 0,73 m léngs

gtoluar,

*

Yects ¢f posts “reated with Basilit UA, Boliden salt BIS, Boliden fluorides and
eressobey results after 21 years on experimental plots No, I - IV with 0,73 m posts,

. b

PreviElt Iugregrerings-| “rro-6- | Antal Stolparnas tillstdnd oo | yege1-
nedel ng Etolpar Condition of specimergstyrka | varak-
Eimerimawtal | Frezarvative kg/m3 Mo, of | friskal med | utddmda|Index |tighet
1, réta |rejected} of ar
Tiot Reten- [posts sound decayd Av,life
tion ing decay years
Simlénesdalen | Basilit UA 3.5 T - 3 4 88,2
I | Beliden BIS 10,9 T - T - 32.3
Boliden fluor | 10.2 6 - 6 - 46,8
Kreccootolje
Creosote 86 T - T - 25.2
Oiwpregnerade |
Untreated - T - - T 100 b5
Lurmavy dher | Besilit UA 3.8 T - 1 61.2
iI{ Boliden RIS 10,7 7 - T - 43,2
Lunneby field | Bolilden Jiuvor 9.9 T - T - 54,0
Freozotolja
Creosote 89 T T B - 0
Oimpregnerale
Uutrectad - T - - T 100 2.0
Incuaby gzog | Pasilit UA 3.5 T - 3 % T9.2
IIT| Boliden BIS 10,6 T - T - 2L,9
Lunueby foresy Boiliden fluor | 10,1 T - T - 43,2
Kreosotolje
Crec: :te 84 T T - - 0
Oinpregnerade :
Untreated = T - - T 100 4T
Liungbyhoin Baeilit UA 3.1 7 - T - 61,2
iV| Boliden BIS 10,7 T - T - 50,4
Boliden fluor 9.9 7 - T - 5746
Kreosotolja
Creosote 93 T 2 5 - 1k, 4
Cimpregrerade
Untrested - T - - T 100 6.5
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Tabell 3, BStolpfirsdk med Basilit UA, Bolidensalt BIS, Bolidens fluorsalt och
kreosotolja; resultat efter 21 &r pd provfilten I - IV med 2?23 m lénga
stolpar, .

Tests of posts treated with Basilit UA, Boliden salt BIS, Boliden fluorides and
creosote; results after 21 years on experimental plots No, I - IV with 2,23 m posts,

Provfilt Impregnerings- ll:xi)ptts- Antal Stolpernas nust&ndf&t- Medel
P83  |stolpar | Condition of specimensstyrka | varak-
medel kg/m - . tighet
Experimental | Preservative Reten- |[No, of friske ?;:‘ utdimda [Index &r
plot tion posts sound | decapirejectedq of Av,
ing Hecay | life
years
Simldngsdalen| Basilit UA 3.5 T - 7 - 64,8
I |Boliden BIS 9.7 T - T - 28,8
Boliden fluor 10,1 T - 7 - 39.6
Kreosotolja
Creosote 9 T T - - 0
Oimpregnerade
Untreated - T - - 700 | ko
Lunnaby dker |Basilit UA 3.5 7 - 7 - 54,0
Lunnaby field|Boliden BIS 9.9 7 - 7 - 39.6
' II |Boliden fluor | 10,2 T - T - k3,2
Kreosotolja
Creosote 95 T T - - 0
Oimpregnerade
Untreated - T - - T (00 | T.0
Lunnaby skog {Basilit UA 3.4 7 - 3 4 90,0
Lunnaby " |Boliden BIS 9.8 7 3 't - 18,0
forest Boliden fluor | 10,2 T - T - 32,4
V II1}{Kreosotolje
Creosote 9k 7 6 1 - 3.6
Oimpregnerade 1
Untrested - T = T 100 5T
Ljungbyholm |Basilit UA 3.4 7 - 7 - 54,0
IV |Boliden BIS 10,0 T - 7 - 50.4
Boliden fluor 9.9 T - T - 50,k
Kreosotolja
Creosote 93 T > 2 - 1.2
Oimpregnerade
Untreated - - T - - ( 100 ' ¢
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Tabell h:,'Stolpfﬁrsﬁk med Basilit UA, Bolidensalt BIS, Bolidens fluorsalt och krecsct-
oljaj resultat efter 21 &r pé provfilten I-IV (i medeltal),

Post test with Basilit UA, Boliden salt BIS, Boliden fluorides and creoscte; results
after 21 years on experimental plots No, I-IV (average).

Stolpar Upptegning Stolparnas tillsténd |Rét- Medel-

Impregnerings- Posts 8alt | Retention Condition of specimens|styrka| varak-
ugdel langd | antal | 2% [kg [1b  [frisks | med ut- |Index tiﬁ“
Preservative | length| No. conc. P§F  |PeT réta | ddmda | of |, ., e.'

n g n cuft sound (}ecw- removed |decay years

total jtotal ing
#volym volume

Basilit UA 0,731 28 [0,76] 3.6 | 0,23 | - 19 9 T2.5
Bolidensalt
BIS esevenee 28 2,28110.,8 | 0,68 - 28 - 377
Bolidens '
fluorsalt 27 2.05 | 10,5 | 0,65 - 27 - 50,4
Kreosot 28 86 Selt 16 12 - 9.9
Oimpregnerade
Untreated 28 - - 28 100 5.2
Bagilit UA 2.23 28 0,92 3,5 | 0,22 - 2k L | 6L,T
Bolidensalt
BIS seecaan 28 2.TT| 9.9 | 0.62 3 25 - 34,2
Bolidens
fluorsalt 28 2,54 [ 10,5 § 0,65 - 28 - | 4.3
Kreosot 28 93 5.8 .25 3 - 2,7
Oimpregnerade
Untreated 28 - - 28 100 5.4




Tabell 5, Forsdk med kidppar, utségade ur impregnerade stolpar,
Tests with sticks, excised from treated poles,

Boucherie-impregnerat virke

Boucherie-treated with copper sulphate,

Forséks- Kippar;us tillsténd Rét- Medel-
Impregnerings- al tid Condition of specimens styrka varak-
medel dppar ar friska med utdémda | Index tighet
o, Of ho. of réte of &r
Preservative sticks | years sound heca.ying bFejected decey Av, life
years
Basilit UA b 23 23 - - 23 100 10,5
Boliden BIS b 1k 2k - - 1k 100 18,2
Bolidensalt
. K33 - 10 16 5 5 - 20,0
Kopparvitriol 11| 8 2k - 1 7 | 93.0
Kreosotolja
Creosote b 1 2L - 6 8 86,4
- Oimpregnerade
Untreated 10 2k - - 10 100 3.1
1)
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Tabell 6, Firsék med stavar impregnerade med Bolidensalt K 33; resultat efter
16 &r pé provfilten I - IV, Tio stavar i varje serie,

Tests with stakes treated with' Boliden salt K 33; results after 16 years on the
experimental plots I - IV, Ten stakes in each series,

Salt | Upptagning | Stavarnas tillstdnd Medel-
Impregnerings- | halt | Retention |Condition of specimens{ R&t- varak-
Provfdlt medel % kg Ib [Iriska| med ut- styrka | tighet
Experimental |Preservative Salt pgr per réta |démda Index ar
plot conc,| m cu.,f, |sound | decay-|rejec- of Av,life
ing ted decay | years
SimlAngsdalen | K 33 a 3.0 |20.1] 1.26] 8 2 - 745
I " b 1.9 | 11.T| 0,73 - 10 - 275
" c |1.3 | 8.7T] 0,54} 2 T 1 32,5
" d 009 5.6 0035 - - 10 100 15.0
Oimpregnerade
Untreated - - 10 100 . 2.1
Lunnaby &ker K 33 a 3.0 |'20.b 1,271} 10 - - 0
Lunnaby field | " b |1.9 |12.6] 0,79 9 | 1 - 2.5
II " ¢ (1.3 8.8] 0,55] 10 - - 0
" d 0.9 | 5.6| 0.35| 6 4 - 10,0
Oimpregnerade
Untreated - | - |0 100 b2
Lunnaby skog K 33 a |3.0 | 20.3| 1l.27] 10 - - 0
Lunnabty forest| " b |1.9 | 12.,5| 0.78] 10 - - 0
III " c l.3 808 0055 10 - - 0
" d 009 506 0035 lo - - 0
Oimpregnerade
Untreated - - 10 100 3,7
Ljungbyholm K 33 a }|3.0 | 19,7 1l.23 9 1 - 2.5
wy " b |1,9 |12, 7| 0.79 & 6 - 15.0
" a [0.9 ] 5.5| 0.34 2 6 2 37.5
Oimpregnerade
Untrested - - 10 100 4,6
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Tabell 7, Forsdk med stolpar impregnerade med Bolidensalt K 33; resultat efter
16 &r pd provfdlten I - IV, Sju stolpar i varje serie,

Tests with posts treated with Boliden salt K 33; results after 16 years on the
experimental plots I - IV, Seven posts in each series.

|
Upptagning | Stolparnas tillsténd Medel-
- Impregnerings-| Retention [Londition of specimens ; R6t- |varak-
Provialt medel Xg Y5 Wriska | med — jut- tyrka [tighet
Experimental plot | Preservative | per m> 2:’ . réte |démda [Index | 4&r
LN ]
s total [total| sound | decay=- [rejected of [Av, life
volym jvolume ing decay years
fimlingsdalen I | K 33 8,2 |05 1 | = - 0
' Oimpregnerade - - T 100 2.1
Untreated
Lunnaby 4ker II | K 33 To5 | 0.bT T - - 0
Lunnaby field Oimpregnerade - - 7 100 L,0
Untreated ‘ ’
Lunnaby skog III| K 33 8.6 0.54 7 - - 0
Lunnaby forest Oimpregnerade - - 7 100 4 b
Untreated
Ljungbyholm IVl K 33 T.1 O bkt 7 - - 0
Oimpregnerade - - T 100 3.2
Untreated
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Tabell 8, Stavfdrsdk med Bolidensalt BIS och oljedoppning} resultat efter 16

&r i véxthus och pd provfdlt I, Simldngsdalen,

Stakes tests with Bolidensalt BIS and oil immersion; results after 16 years in
the greenhouse and on experiment plot I, Simléngsdalen,

Upptagning Stavarnas tillsténd |
Retentjon fondition of specimenﬁ are
[ : ,. - igH
Provfdlt Ixpregnerings- Bo- {Dopp- |Antal | friska ! med mut- Rét- | ho*
Experi- medel liden-ning stavar i réta ldémda styrkal é&r
rental . salt l?ipp- No, of| sound |decay-remved Indchv.litj
plot Preservative ing stakes ing of | year
decay
Véxthus |[Konstharts ceevensseess | = 62,4 5 - - 5. {100 0.8
(reen~  |Kreosotoljs eessesesess | =  |113% 5 - - 15 oo |12.2
house Bolidensalt sceesssenee {18,0 | = 10 - 10 100 5.9
" + kreosotolja|16.2 {49.6 5 - - 5 100 o7
" + skifferolja|21.,2 |65,0 5 - - |5 |wo | 8
" + Hébinol 21,2 {51.2 5 - - 5 100 T.9
" + asfalttjdral20.4 {LkL,0 5 - - 5 100 9.h4
" + konstharts [19.6 [51.6 5 - - 5 100 5.8
Oimpregnerade secescsses 5 - - 5 100 0.8
Sinléngs-{Konstharts seecccececsss| = 51,2 20 - - 20 100 1,1
delen  [Kreosotolja eeeessessess| = [1180 | 20 - leo | - |um.3
Bolidensalt ssesesersase|16,9 | = ko - - |40 {100 |10.8
" + kreosotolja|16.4 |24, L 20 1 1 18 92,5
" + skifferoljaf{21,l [31.1 20 - 2 18 93.7T
" + Hébinol 22,0 (31,8 20 - 2 18 95.0
" + asfalttjéra/21.0 {39.8 20 1 1 18 91,3
" + konstharts | 20,4 |57.l 20 - - |20 {100 | 9.k
Oimpregnerade sescssesce 20 - - 20 100 1.5
L

1) genom tryckimpregnering

pressure impregnation
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Tabell 9, Stoléfarsék med Bolidensalt BIS och oljedoppningj resultat efter 12 &r i
vixthus och 16 &r p& provfdlt I, Simldngsdalen,

Post tests with Bolidensalt BIS and oil irmersionj results after 12 years experi-

ments in the greenhouse and 16 years on experiment plot I, Simléngsdalen,

Impregnerings- Upptagning Stolparnas tillsténd
- - - . . Rat- - v"-
Provfalt medel i Ret en'_t, ‘}cln'___ ) Antal _Cond:.t_:. on o{ specimens Istyrka |extig-
Experi- Preservative | stolpar Index |het
nmental No., of (friska | med ut- of ar
plot posts [sound | réte ddmda |[decay |Av.life
decay- | re= years
ing noved
vmm Komhwts [T XXX ) - 59.8 - - 5 loo 1.0
Green- Kreosotolja ceee - 10’{l 2 3 - 15,0
house Bolidensalt XX 11, 6 - 10 - 10 - 50,0
" + kreo-
sotolja | 12,0 |15,9 5 - 5 - 40,0
" + gkifa 3
ferolja | 10,3 [25,7 5 - 5 - 25.0
" -+ Hbid
.. nol 9.3 |25.9 5 - 5 - 25.0
" + wm-
tjiéra 9.8 |21,5 5 1 Y - 20,0
" + konstr
_ harts | 11,8 |15.0 5 - 5 - 60,0
Oimpregnerade ,.. 5 - - 5 100 0,8
Simldngs- |Konstharts .eee. - 37.3 20 - - 20 100 6.6
dalen Kreosotolja «ese | - [202° | 19 18 1 . 1.3
Bolidensalt ..., |10.8 | = Lo 36 4 - 2.5
" + kreo-
sotolja | 11.7 {11.9 20 19 1 - 1.2
" + Ski f
_ ferolja | 10.9 | 21,9 20 19 1 - 1.2
" + Hibi-
nol 10,5 | 30.8 20 16 2 2 12,5
" + asfait- :
tjére 11,9 20,8 20 19 - 1 5.0
. " + konstd
harts 11.3 }|15.3 20 13 T - 807
Oimpregnerade .¢se 20 - - 20 100 5T
!

1) genom tryckimpregnering

pressure impregnation
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' Tabell 10, Stavfdrsdk med Higandsolja och kreosctolja; resultat efter 16 &r i
vixthus och p& provfdlt I, Simlingsdalen,

Stake tests with Higands oil mnd creoscte oilj results after 16 years in the
greenhouse and on experiment plot I, Simldngsdalen,

Upptagning Stavarnas tillsténd Var-
Provfidlt Impregnerings- | Retention | Antal |[Condition of specimens|Rét-. aktig-
Experiment nedel xg 1b [stavar [friska | med t&- styrka | bet
plot Preservative per per |[Bo, of |sound réte Bdmde |Index &
w5 | cuft |stakes decay re- of Av. lifd
ing moved |decay years
Véxthus Hgandsol ja 154 | 9.6 5 - - 5 100 12,8
Green- 116 |73 5 - - S 100 13.6
house 69 |43 | 5 - - 5 100 11,6
' 43 | 2,7 5 - - 5 100 6.0
12 JO0.T | 5 - - 5 100 5.4
Kreosotolja 155 19.7 5 - - 5 100 15.0
115 | T.2 5 - - 5 100 11.2
TO |4l | 5 - - 5 100 T49
43 12,7 5 - - 5 100 T.7
13 | 0,8 5 - - 5 100 4,3
Dot i agnerade 5 - - 5 100 0.8
Simldngs- | Hogandsoljs 152 | 9.5 | 10 - 9 1 k7.5
dalen 1s 7.1 |10 - 10 - 40,0
70 - b4 } 10 - 9 1 45,0
k5 | 2.8 |10 - - 10 100 12,8
12 | 0.7 |20 - - 10 100 T.2
Kreosotolja 159 | 9.9 | 10 - 8 2 45,0
117 | 7.3 | 10 - 9 1 50,0
72 |45 |20 - 3 T 90,0
b2 |2.,6 |10 - - 10 100 14,3
13 0,8 |10 - - 10 100 8,7
ggﬁ:ﬁf‘“ 10 - -« |10 100 4.2
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Tabell 11, Stolpforsdk med Hogandsolje och kreosoioljaj resultat efter 12 &r i
véxthue och 16 &r pd provfdlt I, Simldngsdalen,

Post tests with Haganﬁs 0il and creosote 0il; results after 12 years in the

greenhouse and 16 years on experiment plot I, Simléngsdalen,

Impregnerings- Upptagning Stolparnas tillstdnd |R&t- |Var-
Provfélt 1adel Retention Antal |Condition of specimens|styrkajaktig
Experiment Preservative kg 1b |stolpar |friska | med " ut- |Index |het
per per |[No. of |sound réta [démda of Aii
m3 cuft | posts decayT re= |decay |li =
ing oved years
Vaxthus Hégzandsolja 138 8.6 3 2 1 - 805
Greenhouse 90 | 5.6 | 3 - 3 - 3k,0 |
56 3.5 3 2 1 - 8.5
Kreosotolja 127 Ts9 3 2 1 - 8.5
9k 5.9 3 - 3 - 25.5
55 | 3.5 3 - 3 - 34,0
ngfz:fﬁgrade 3 - - 3 100 | 1.0
Simléngs- Higanésolje 123 TeT | 10 10 - - 0
dalen 95 5.9 | 10 10 - - 0
60 3.8 { 10 10 - - 0]
Krcosotolja 126 | 7.9 | 10 10 - - 0
9% | 5.9 | 10 10 - - 0
58 3.6 | 10 9 1 - 2.5
Cispregnerede O N e O R I Ee
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Tabell 12, Férsok med Bolidensalterna S och S 25; medelvaraktigheten pd prove
fdlten V och VII,

Tests with Boliden salts S and S 25; average life on the experimental plots Ho.

V and VI],

- Upptagning Medel-
Provfélt Impregnerings=- Retention vareke
medel P 10 tighet
Experimen- p;r per &r
tal plot Preservative m cu.f, Av, life
years
Bogesund V | Oimpregnerat - - 3.8
Untreated
S. 6,2 0.39 11,1
" k.6 0,29 9.9
" 3.0 | 0,19 9.2
" 2.7 0.17 8.6
8 25 6,6 | O,h41 11.5
" 5.8 | 0.36 11,8
" 3.8 | 0,24 10,5
" 2,6 | 0.16 10,2
 Vixthus Oimpregnerat - - 0.8
Greenhouse | Untreated oo
VII 8 5.9 | 0,37 k.5
" 5,0 | 0,31 k.5
" 3.3 0.21 3.l
" 2,7 | 0.17 3.8
5 25 7.3 | 0,46 Sel -
" 5.6 | 0,35 5.1
" 3.8 | 0,24 4,0
" 2,6 0,16 4.0
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Tabell 13, Stolpfirsdk med Bolidensalterna S och § 25; resultat efter 9 &r i
vixthus och 10 &r pd provfidlten Bogesund och Simlédngsdalen.

Tests with posts treated with the Boliden salts S and S 25; results after §
years in the greenhouse and 10 years on the experiment plots at Bogesund and

Simléngsdalen,
v Upptagning Stolparnas tillstdnd |
Provfilt | Impregnerings- Retention |Antal Condition of specimens{ Rét- |Varake
medel stolpar styrkajtighet
. kg 1b friska | med jut- Index &r
;I;:o;:rmcnt Preservative p;r PeT |Nos of | souna ::::*gifd‘ of |Av, life
4 n cu.f. | posts ing |moved decay years
Vaxthus |Bolidensalt S 11,8 | 0,78 8 - 8 - 27.9
Green- "
house S 25} 13,0 | 0,81 10 - 10 - 25,0
VII | oimpregnerade 5 - - 5 100 0,8
Bogesund |Bolidensalt S 12,0 | 0,75 9 9 - - 0
\ " § 25| 11.6 |0.72 | 10 10 - - 0
oimpregnerade 20 - 8 12 86,3
Sinli.pst- Bolidensalt S 10,5 |0,66 | - 10 10 - - 0
dalen " S 25) 12,0 0,75 10 10 - - 0
I |oimpregnerade 10 - - 10 100 6.2




Tabell 14, RSttillstdndet hos bestruken respektive doppad furu och gran i j

35.
ord.

Condition of decay for painted and dipped pine and spruce in the ground,

Furu Gran
Medel Pine * Spruce
Behandling Antal Rétskador % RSt~ | An RStskador ¥ Rot-
bitar Decay styrka | bit| Decay styrka
Preservative | mumber Miti- | Svar | Ut— | Index | Numb, ' Mttl] Svir |Ut- |Index
of Ingen Svagt lig ‘J asmd} of of Ingen|Svag Jlode- domd of
Treatment pieces | None | Sligh »H::i eve Re- | decay | piecy None |Sligh¥ rate [Severe | Re- decay
LA S
Obehandlat '
Untreated 40 0 jo)o jo 100 | 100 {40 | 0 | 0 | 0 |2,5[98 |99.h4
doppat
Tritjéra, dipped | 20 0 0 0 {20 |80 | 92,5]20 | O 0 |15 |20 |65 |8T.5
bestruket
Wood ter, psinted | 20 0 0 {15 5 |80 | 91,5{20 | O 0 |10 5 |85 |93.7
doppat '
Cuprinol, dipped | 20 |60 |30 5 0 5 | 15.0{20 |25 |uo 5 {15 |15 | 38,7
bestruket ’
.peinted | 20 |15 |20 |15 5 {45 | 61,2(20 | 0 |45 |25 |10 } 20 |51.2
: doppeat
Hébinol, dipped | 20 |10 |40 |10 |15 |25 | 51.2{20 | O |15 |20 |15 |50 |75.0
bestruket
painted | 20 0 |20 {20 5 | 55| T3.Tj{20 | O 5 5 115 | T5 |90.2
doppat
Preservol, dipped { 20 0 {20 {15 |15 {50 | T3.7T{20 | O |30 |10 5 155 | T1.2
' bestruket
painted | 20 0 0 5 0 195} 97.5/20 | 0 |10 5 |15 {70 |86,2
doppat )
Kupferit, dipped | 20 0 |25 |25 |25 |25 | 63.,7{20 | O 0 |20 5 {75 | 88.7T]|.
bestruket :
peinted | 20 0 5 |10 |15 |70 | 8T.5]20 | O 0] 5 |10 {85 |95.0
. doppat
P 33, dipped | 20 | 5 |45 |15 | 5 |30 | 57.5(20 | O |15 |35 | 5 |45 [ 70,0
bestruket
painted | 20 0.1 0 |4 {10 |45 | 75,0420 {0 {10 j15 |15 |60 |81,2
doppat | -
Solignum, dipped | 20 |15 {40 |35 0 J10 | 37.5{20 | 0 {30 |25 |15 |30 |61.2
bestruket | ‘ :
painted | 20 0 |10 |30 5 |55 | T6.2{20 | O 0 {20 5 {75 | 88,7
doppat .
Kreosot, dipped | 20 0 |45 |10 0 |45 ) 61,2120 |0 |20 |10 |20 |50 [ 75.0
bestruket -
Creosote,painted | 20 0 5 {45 |20 [ 30 ] 68,7{20 | O 5 |10 {20 |65 | 81,2
doppet | '
PS5, dipped | 20 0 |40 }15 5 |40 | 61.,2{20 |0 |15 [ 20 |10 |55 | T6.2
bestruket
painted | 20 | O | O |30 | S5 |65 93.T{20 [0 | 5 |15 | 5 |75 | 87.5
doppat ,
Woodlife, dipped | 20 0 115 |35 0 {50 Tl.2}20 | O 5 |20 |15 |60 | 82,5
bestruket .
painted | 20 0 0 {10 0 {90 ] 95,020 | O 0 0 110 |90 |97.5
doppat .
Xylamon, dipped | 20 |40 {40 |20 o}lo 20,0120 |0 |30 {35 |25 {10 | 53.7
bestruket : -
painted | 20 {15 (kO |15 0 (30 47,5120 {0 {35 20 | 20 {35 66,2
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Tabell 15, Forsbk med bestrykningsmedel; plankbitar fdrvarade ovan mark, resultat
efter 12 dr, Av obehandlat 10 bitar, av behandlat 5 bitar,

Trial with preservative painted on; pieces of plank kept above the ground, result
after 12 years, 10 pieces of untreated wood, 5 of treated wood,

Angr i A Spruce
Furu epp Pine Oran | erp
Medel Attack Att.%%

: Med |[Ut- |Rot- Med - |R&t-
penandling T06°R | +5ta |démd | styrke Ingen| sta | admd [styrka
Preservative hbne De- |Re- Index of None De- Re-= }Index of
Treatment cayin%jcebed decay ceying| jected decay

Obehandlat »
Untreated doppat - - 10 100 - - 10 100
Tritair" dipped - 2 3 90,0 - 4 1 5000
Wood tar, bestruket
doppat _
Cuprinol,  dipped| 2 3 - | 150 1 4 20,0
bestruket
painted | ~ 3 2 | 55.0 - 5 - | 35.0
; doppat _
H&binol, dipped 1 L - 30,0 1 3 1 35.0
bestruket
painted | N R L - 2 3 | 5.0
doppat :
Preservol, dipped | ~ 5 = 25.0 - 5 - 25,0
bestruket
painted | ~ 1 L1 95.0 - 3 2 | 65,0
doppat _ .
Kupferit,  dipped| - 2 - | 50.0 3 2 |- 550
bestruket
painted - - 5 100 1 h - 30.0
doppat | _ - " } 0
P 33, dipped > 25,0 1 35,
bestruket
peinted | - 5 - k0,0 1 3 1 45.0
doppat
Soligmm,  dipped| * 4 - | 2s.0 1 3 1 | 10.0
bestruket
peinted | = 2 3 80,0 - 3 2 65.0
doppat
Kreosot , dipped | 1 L - 30,0 - L 1 40,0
bestruket
Creosote, painted| ~ - > 100 - 2 3 80,0
doppat '
P 5 dipped - 5 - 35,0 - Y 1l hs.o
bestruket
painted| = 5 - | bo.0 - 5 - | 350
doppat _
Woodlife,  dipped| = > -] 250 - 5 40,0
bestruket
painted| ~ 4 1| 50.0 - 2 3 7540
doppat _ _
Xylamon, . dipped| ~ > = 250 - > 30,0
bestruket .
painted| = 3 - 40,0 1 b - 30,0
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Tabell 16, Stavfdrsék med KP - salt} resultat efter 11 &r péd provfdlten IV, VI

och VII,

Tests of stakes treated with KP = salt} results after 11 years on
experimental plots No, IV, VI and VII,

Halt verksam |Upptagning | Stavarnas tillstdnd
Provfilt Impreg- besténdsdel Réte Medel-
nerings- i imp,-168n, |[Retention |Condition of specim, |styrka varak-
medel Content of ef-[kg |16 | frisks med Wtddmde|Index | tighet
fective eompo- pgr |per réta | of &r
Experimen~ | Preser- nent in the m cu.f, | sound |decay-rejec-|decay Av,life
tal plot vative solution 1) 2) i2) ing |ted _ years
»| Ljungby- Oimpr,
holm IV Untreat, - |- - - 10 100 k0
53D 6 0,6%Cu+0,3%Pe {6,3 |0,39 10 | = - 0
D& 0,4%Cu+0,2%Pe |4,2 |0,26 10 - - 0
D3 0.3%Cu+0,15%Pe {3,1 {0,19 9 1 - 2,5
Korrfors Oimpr,
VI Untreat, i - - 10 100 55
53 D 6 603 0039 lo - - 0
DL 4,2 {0.26 | 10 - - 0
D3 3.1 |0,19 9 1 - 2:5
Vaxthus Oimpr. ‘
Greenhouse | Untreat, I - - 10 k 100 0.6
VII{S53D 6 ' 6.4 [0.,40 - 1 9 95.0
DL h,2 {0,26 - - 10 100 9«1

1) KP-saltet innehdller vid praktisk impreg-
nering 0.3% Cu och 0.15% pentsklorfenol (Pe).
(D 3 = 3 ¥ KP-koncentrat)
KP-salt contains at practical preservation
0.3% Cu and 0,15% pentachlorophenol (Pe),
(D 3 = 3% KP-concentrate)

2) Réknat som Cu + Pe,
Estimated as Cu + Pe,




Tebell

1T. Stavforsdk med S 25, KP, Celcure och kreosotoljaj resultat efter 9 &r

pé provfélten I, IV - VII,

- 38,

Tests of stakes treated with S 25, KP, Celcure and creosotej results
after 9 years on experimental plots No, I, IV - VII,

Upptagning | Stavarnas tillsténd Medel-
Provrilt Impregnerings- | Retention |Condition of specimens | Rét- varak-
medel kg [lb  |frisks | med {tdimda | styrke | “iEhet
Experimen-| Preservative pgr (per réte Index )
tal plot m cu,f, [sound decay~- re= of Av,l1ife
ing jected | decay years
Simldngs- | Oimpregnerat - |- - - 20 | 100 2.2
I 8 25 19,8} 1,24 | 15 L 1l 10,0
" 9.9| 0.62 | 1 1 18 91,2
" L,91 0,31 - - 20 100 6.6
" 2.4} 0,15 - - 20 100 5.8
" 1,0/ 0,06 - - 20 100 3.1
KP 5.6] 0.35 3 T - 17.5
" 2,9{ 0,18 | - 7 3 | 55.0
" 1.4} 0,09 - - 10 100 6.3
" 0.7| 0,0k - - 10 100 5¢3
" 0.3| 0,02 | - - 10 | 100 2.5
S
Celcure 2T.5f 1.72 9 1l - 2.5
" 13.7! 0,86 2 8 - 22,5
" 6,4 0,40 | = 8 2 5540
" 3.2{ 0,20 | = - 10 100 545
" 1,3{ 0,08 - - 10 100 2.6
Kreosotolja 259 {16,19 9 1 - 2.5
" 132 | 8,25 T 3 - Te5
" T0 | 4,37 | = 9 e 39.0
" 28 | 1.75 - - 10 100 Tolt
" 19 | 1,19 - 1 9 95.0
¥
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Tabell 18, Stavfdrsck med S 25, KP, Celcure och kreosotolja; resultat efter 9 &r
pé provfidlten I, IV - VII,

Tests of stakes treated with § 25, KP, Celcure and creoscte; results
after 9 years on experimental plots No, I, IV - VII,

Upptagning | Stavaernas tillsténd
Provfilt Impregnerings- | Retention [Condition of specimens Rét - Medel-
medel kg |1b |friska| med [itddmde styrks | varak-
. ) pgr |per réta Index tighgt ar
Experimen- | Preservative m cu,f, {sound | decay-| re- of Av,1ife
tal plot ing jected decay years
- | clpremerst | L e L@ | s |
Iv 8 25 19,9| 1.2 | 19 1 - 1.3
" 10,0| 0,62 9 L T u6,3
" 4,8f 0,30 3 2 15 TT.5
" 2,4} 0,15 | - - 20 100 6.1
" 1,0] 0,06 | = - 20 100 5¢5
KP 5.6] 0,35 | 10 - - 0
" 2,8} 0,17 | 8 2 - 5,0
" 1.4| 0,09 T 2 1l 15,0
" 0.7} 0,0k - 2 8 85,0
" 0.3] 0,02 | =~ - 10 100 6.0
Celcure 28,04 1,72 | 10 - - 0
" 13,1} 0.82 | 10 - - 0
" 6.4{ 0,40 | 10 - - 0
" 3.2{ 0,20 | 6 - 4 40,0
" 1.,3] 0,08 - 1 92.5
Kreosotolja 251 15,69 | 10 - - 0
" 127 | T.94% | 10 - - 0
" TO | 4.37 L 5 1 15,0
" 28 | 1.75 - 2 8 8745
" 19 | 1.19 | - 2 8 85,0

4
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Tabell 19, Stavfirsdx med S 25, KP, Celcure och kreosotoljaj resultat efter 9
' ér pd provfélten I, IV - VII,

Tests of steakes treated with S 25, KP, Celcure and creoscte; results

after 9 yeers on experimer“al plots No, I, IV - VII,

=

. Upptegning Stavarnas tillsténd
trovfdlt |Impregrerings~- | Retention Condition of specimens | R&t=- Medel~
medel -} styrka varak-
kg 1b friska | med ptddémda tighet
. ‘ ) Py |per r&ta Index &r
Experimen. | Freservative m cu,f. |sound decay-] re- of Av, life
tal plct ing jected | decay years
Pogesund Oimpregnerat - - - - 20 100 4.8
v Uatreated
'8 25 19,8 | 1.2k 17 - 3 15.0
" - 7] 6,62 1k 1 b 22,5
" Lo 0.3% 11 1 8 40.3
" 2,5 | C.16 2 2 16 82,4
Y 1.0 | 0,06 - - 20 100 5.2
| K P 5.6 1 0.35 | 10 - - 0
" 2,6 0,17 1C - - 0
" Lol 0.09 ~ z 20,0
v 0,7 | 0,04 2 3 35,0
? v 0.3 0,02 | - - 10 100 Tob
Celcure 27. .72 10 - - 0
" 13,5 | 0.85 | 10 - - 0
" 6.5 | Ol 10 - - 0
" 2,2 | 0,20 9 - 2,5
" 1,3 | 0,08 1 1 8 82,5
Krzosetolja 257 116,06 10 - - 0
" 128 | 8,00 8 - 2 20,0
" 70 4,37 9 1 - 2.5
" 27 1.69 4 2 45,0
" 20 1,25 ~ 3 TTe5
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Tabell 20, Stavférsdk med S 25, KP, Celcure och kreosotolja; resultat efter 9 &r

P& provfélten I, IV - VII,

Tests of stakes treated with S 25, KP, Celcure and creosotej results
after 9 years on experimental plots No., I, IV - VII,

Upptagning Stavarnas tillsténd
Provfélt |Impregnerings- Retention Condition of specimens Rét- Medel-
medel : styrka | varak-
kg 1v friska | med jutdémda tighet
. . ) pgr | per réta Index ar
Experimen-| Preservative m cu,f, sound decay- re- of Av,life
tal plot ing |jected decay years
Norrfors |Oimpregnerat - - - - 20 100 k.7
VI Untreated ‘
S 25 19,9 1,24 20 - - 0
" 9,9} 0,62 13 5 2 16.3
" 4,81 0,30 3 13 4 37.5
" 2,4} 0,15 1 5 1k 78.8
" 1,0} 0,06 - - 20 100 k.9
KP 5.6 0,35 10 - - 0
" 2.8 0,17 6 4 - 10,0
" 1,4 0,09 4 1 5 5245
" 0,7} 0,0k 2 3 5 55.0
" 0.3} 0,02 - - 10 100 5.9
Celcure 27.6 | 1,72 10 - - 0
" 13,7} 0,86 10 - - 0
" 6.3 0,39 5 2 3 35.0
" 3.2} 0,20 3 2 5 55.0
" 1,3| 0,08 - 1l 9 92,5
,-/// o )
Kreosotolja 256 [16,00 | 10 - - 0
" 127 {798 9 1 - 2.5
" T0 | 437 - 10 - 50,0
" : 2T | 169 - 6 b ' 60,0
" 18 }1.12 - 6 L 65.0
.'/
o
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Tabell 21, Stavforsdék med S 25, KP, Celcure och kreosotoljaj resultat efter 9 &r
pd provfilten I, IV - VII,

Tests of stakes treated with S 25, KP, Celcure and creosotej results

after 9 years on experimental plots No. I, IV - VII,

. Upptagning Stavarnas tillsténd
Provfilt Impregnerings- Retention Condition of specimens Rét- Medel-
medel _ styrka | varak-
kg 1b friska | med wutddmda tighet
. ) pgr |per réta Index &r
Experimen~ ] Preservative n cu,f, [ sound , | decay- re- of Av, life
tal plot ' ing jected decay years
Véxthus Oimpregnerat - - - - 20 100 0.6
Greenhouse |Untreated
VIl s 25 18,0 | 1.12 - - 20 100 6.2
" 9.0 | 0,56 - - 20 100 3.8
" 4,5 | 0.28 - - 20 100 2,3
" 2,25 0.1k - - 20 100 1.9
" 0.9 | 0,06 - - 20 -100 1.1
KP 5.6 | 0,35 - - 9 100 Te3
" 2,88{ 0,18 - - 10 100 5¢5
" 1.4 | 0,09 - - 9 100 4,0
" 0,7 | 0,0k - - 10 . 100 2.5
" 0.3 ] 0.02 - - 10 100 1,7
Celcure 2T.5 | 1.72 - 1 9 975
" 13.7 | 0.86 - 1 9 92,5
" 6,6 0,1 - - 10 100 4,9
" 3,1 | 0,19 - - 10 100 1.9
" 1.3} 0,08 - - 10 100 0.6
Kreosotolja 260 |16.25 - 8 2 65,0
" 135 | 8,uk - - 10 100 T.6
" TO 4,37 - - 10 100 4,9
" 3 | 2,12 - - 10 100 3.3
" 19 1,19 - - 10 100 2,9
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22, Stavfdrsdk med Wolmanit UA Reform 67; resultat efter 8 &r pd prove
fdlten I, IV - VII,

Tests with stakes treated with Wolmanit UA Reform 67; results after

8 years on the experimental plots No, I, IV - VII,

Upptagning Stavarnas tillsténd
Provfilt Impregnerings- Retention Condition of specimens | Rét- Medel-
medel styrka |[varak-
kg |1b friska | med jutdémda | Index |[tighet
pgr |per réta of &r
Experimen- Preservative m cu.f, |sound decay< re- decay |Av, life
tal plot ing Jjected years
Siml&ngs- Oimpregnerat - - - - 10 100 1,2
dalen I] Untreated
Wolmanit UA R.67 | 2T.2] 1.T0 - - 10 100 5.7
" 13,3 0,83 - - 10 100 5.3
" 6.8]| 0.k2 - - 10 100 5.0
" 3.4| 0,21 - - 10 100 4,2
n l ('Y 6 0 ° 10 - - 10 loo 3. l
Ljungby- Oimpregnerat
holm  IV| Untreated i - - 10 100 bob
Wolmanit UA R.6T7 | 27.5| 1.72 - - 10 100 6.6
" 13.5 0.8"‘ - - 10 loo 508
" 6,T| 0,42 - - 10 100 4,9
" 3,3] 0,21 - - 10 100 b2
" 1,7} C.11 - - 10 100 4.3
Bogesund V| Oimpregnerat - - - - 10 100 3.4
Untreated
Wolmanit UA R.67 | 27.5] 1.72 - - 10 100 6.8
" 13.5| 0,84 - - 10 100 5.9
" 6.7| 0,42 - - 10 100 h,6
" 3.3| 0.21 - - 10 100 b,2
" 1.,6{ 0,10 - - 10 100 4,0
Norrfors Oimpregnerat - - - - 10 100 5.0
VI{ Untreated
Wolmanit UA R.67 | 27.5| 1.T2 L N 2 30.0
" 13.4} 0,8k L 4 50,0
" 6.T| 0,42 - 3 TTe5
| n 3.4{ 0.21 - - 1 10 100 5.8

(Ports. niésta sida). Continued on

next page.
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Upptagning btavarnas tillstand
Provfilt Impregnerings- Retention Condition of specimens | R&t- Medel-"
medel styrka |varake
kg |1b friska | med utdémda tighet
pgr |per réta Index &r
Experimen- | Preservative m cu.f. sound decay~ re- of Av, lifel
tal plot ing jected | decay years
Norrfors Wolmanit UA R.6T! 1.6 0,10 - 1l 9 92,5
Véxthus Oimpregnerat - - - - 10 100 1,0
Greenhouse | Untreated
V1I| Wolmanit UA R.67|2T.5 | 1.72 - - 10 100 4,2
" 13.5 0,84 - - 10 100 3.3
" 6.5 O 1 - - 10 100 2.2
" 3.3 .21 - - 10 100 1.6
" 1.7 | 0.11 - - 10 100 1.k
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Tabell 23, Stavforsdk med Bolidensalterns K 33 och S 25; resultat efter T &r pé
' provfalten I, IV - VII, ’

Tests of stakes treated with Boliden salts K 33 and S 25; results after -

T years on experimental plots No. I, IV - VII,

Upptagning Stavarnas tillsténd
Provfilt Impregnerings- | Retention Condition of specimens | Rét- Medel-
A medel --| styrka |varake
kg |1b friska | med ltddmda tighet
. pgr |per réta i re= Index ar
Experimen- | Preservative n cu.,f, |sound decay- jected of Av, life
tal plot ing decay years
Simléngs- |Oimpregnerat - - - - 10 100 0.5
dalen I |{Untreated
K 33 21,6 | 1,35 | 10 - - 0
" 10,6 0,66 7 3 - TS
" 5.4 | 0.3k 5 4 1 22,5
" 2.6 0.16 - 2 8 87.5
" 1,1 0.07 - - 10 100 2.9
S 25 22,3 1.39 10 - - 0
" 10.8 0,67 2 - 8 80,0
" 5.4 | 0.3k - - 10 100 6.0
" 2.6 0,16 - - 10 100 4,5
" 1,0 0,06 - - 10 100 2,1
Ljungbyholm [Oimpregnerat - - - - 10 100 345
IV [{Untreated
K 33 21,6 1.35 10 - - 0
" 10,6 0,66 T 3 - 12,0
" 5.3 0,33 L 5 1 25,0
" 2,6 0,16 - 2 8 85.0
" l [ 1 0 [} 07 - - lO 100
S 25 22,1 1,38 9 1 - 2,5
" 10,6 0.66 3 2 5 5T45
" 5 ° h 0 . 31‘ 1 - 9 90 . 0
" 2.5 0.16 - - 10 100 L9
" 1.0 0.06 - - 10 100 3.7
Bogesund  |0impregnerat - - - - 10 100 3.k
. [Untreated
v K 33 21,5 1.34 10 - - 0
" 10,5 0,66 10 - - 0
" 5.4 | 0,3k 8 - 2 20,0
" 2.6 0.16 5 - 5 50,0
" l . 1 0. 07 - - 9 100 5 ° 2
S 25 22,4 1,40 10 - - 0
" 10.7 0.67 2 - 8 80.0
" 5.k 0.3k 1l - 9 90.0
" 2.6 0.16 - - 10 100 5.2
" 1.1 | 0,07 - 5 5 62,5

Forts{ néste sida,
Continued on next page.
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Tabell 2k, Stavférsék med Bolidensalterna K 33 och S 25; resultat efter 7 &r

(forts,) pd provfilten I, IV - VII,
Tests of stakes treated with Boliden salts K 33 and S 253 results
after 7 years on experimental plots No, I, IV - VII,
Upptagning Stavarnas tillsténd
Provfdlt | Impregnerings- Retention Condition of specimens Réte Medel-
medel .4 styrka | varak-
kg |1b friska | med utddmda tighet
i ) pgr | per rota Index ar )
Experimen-| Preservative m cu,.f, sound decay-| re- of Av, life
tal plot : ing Jjected | decay years
Norrfors | Oimpregnerat - - - - 10 100 5¢T
VI |Untreated
K 33 21.9] 1.37 10 - - 0
" 10,5 0,66 10 - - 0
" s.4] 0,34 10 - - 0
" 2,6/ 0,16 6 3 20,0
" 1.1 0,07 4 3 3 37.5
8 25 22,4 1,40 10 - - 0
" 10.6] 0,66 10 - - 0
" 5.6 0,35 8 2 - 5.0
" 2,6] 0.16 2 3 5 5Te5
" 1,0{. 0,06 1 1 8 82.5
Vixthus Oimpregnerat - - - - 10 100 0.8
Greenhouse|Untreated
VII | ¢33 21,7| 1.36 7 1 15,0
" 10,5] 0,66 2 5 5Te5
" S.4] 0,34 - - 10 100 k.5
" 2,6/ 0,16 - - 10 - 100 2,4
" 1.,1] 0,07 - - 10 100 1.1
S 25 22,5 1.4 - 1 9 92,5
" 10.5] 0.66 - - 10 100 L2
" 5.5| 0.34 - - 10 100 2.6
" 2,61 0,16 - - 10 100 1.5
" 1.o§ 0,06 - - 10 100 0.9
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Tabell 25, Forsdk med furustavar, impregnerade med KP-salt, K 33 och kreosot-

olja;
Tests
after

resultat efter-5 &r i Simléngsdalen,

of pinest.akes, treated with KP-salt, K 33 and creosotej results
5 years on experimental plot No. I, Simléngsdalen,

Upptagning Stavarnas tillsténd
Impregnerings-{ Retention Condition of specimens Rét=- Medel-
medel 3 styrka | varaktighet
kg/m” |Lb/cu.f,| friska | med utdémda { Index ér
réta |ree of Av, life
sound decay=-| jected decay years
ing
Oimpregnerat - - - - 15 100 3.8
Untreated
KP=-salt 5.73 15 - - 0
2,64 1% - 1 6.7
144 10 5 - 11,9
0.70 3 3 9 66,8
0.27 - - 15 100 2.8
K 33 25,98 15 - - 0
12,50 1k - 1 6.7
6.6h 11 h - 705
3.23 7 3 5 Lo,1
1.21 - - 15 100 b7
Kreosotolja Lh2,6 15 - - 0
Creosote 267.2 1k 1 - 1.6
113,0 1k 1 - 1,6
56,6 9 6 - 10,0
21,6 3 6 6 50,1
12,8 2 2 11 76.8




Tabell

26, Porsdk med furustavar, impregnerade med KP-salt, K 33 och kreosot-
oljag resultat efter 5 &r i Bogesund,

L8,

Tests of ping stakes, treated with KP-salt, K 33 and creosote}
results after 5 years on experimental plot. No., V, Bogesund,

4
H

.Upptagning Stavarnas tillsténd ,

Impregnerings- Retention Condition of specimens Rot- Medel- ~ -
medel styrke varaktighet

kg 1v friska med [jutddmda ar

pg~ | per réta ‘ Index Av, life
Preservative n" | cu,f,| sound decayd re- of years

ing Jjected decay :

Oimpregnerade - - - - 10 100 3.8
Untreated
KP=salt 5,73 1L - - 0

2, 6" lh - - 0

0,70 12 - 2 1k 4

0.27 6 - 8 5T+6

12, 6‘4 1)4 - - 0

6.50 14 - - 0

3.19 9 - 5 36.0

l.21 8 - 6 43,2
Kreosotolja 434,0 1k - - 0
Creosote 253.7 13 - 1l T.2

22,1 ~13 1 - 1.8

13.1 9 1 L 32,4
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¥ig. [ &. R&Sféricppes nos scavar impregnerade med normalkvantiteten (b) av
Busilit UA (B), Bolidensalt BIS (A), Bolidens fluorsalt (F1) och
krecsotolja (Kr) pd& provfialt nr I, Szml&ngsdalen. Med (o) har me~
delliveléngden tetecknats,

Progress of decay for stakes treated with normal amounts (b) of
Basilit UA (B), Boliden salt BIS (A), Boliden fluorsalt (F1) and
creosote (Kr) on experiment plot No, I, Simldngsdalen, Average life
indicaced with (e),
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Fige I b, RoCférloppet hos stavar pid provfélt nr II, Lunnaby Sker.

Progress of cdecay for stakes on experimental plot No. II Lunnaby
field,
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Fig. I c. R&tPéricppet hos stavar pé provfilt nr III, Lunnaby skog.’

Progress of decay for stakes on experimentel plot No, III,
Lunnaby forest,
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Fige II a. RGtf6rloppet hos stolpar impregnerade rmed normalkvantiteten (v) av
Basilit UA {B), Bolidensalt BIS (A), Bolidens fluorsalt (Fl) och
kreosotolja (Kr) pd provfilt nr I, Simldngsdalen, Med (o) har medel- .
livsldngder betecknats,

Progress o:' decay for posts treated with normal amounts (b) of
Basilit UA (B), Boliden salf BIS (A), Boliden fluorsalt (Fl) and

creosote (! r) on experiment plot No. I, Smllngsdalen. Average life
indicated vith (o).
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Progrus or heny for posts on expernentnl plot. No, IV,
Ljungbyho.
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rig. II e. R&tf&rloppot bq\q stolpu' P provfilt nr II, mmw dker,

{ l’rereu of dcqay for posts on experimental plot No., II,
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Pic. II 4. RStfdrloppet hos stolpar pd provfilt nr III, Lunnaby skog.

Progress of decay for posts on experimental plot No, III,
Lunnaby forest, )
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Fig. III, Rétforloppet under 16 &r pé provfilt nr I, Simldngsdslen, hos stavar
impregnerade med normalkvantiteten (b) av Bolidensalt BIS (A), Boli-
densalt X 33 och kreosctolja (Xr), : '

Progress of decay during 16 years on experiment plct No, I, Snl&nu-
dalen, for stakes trested vith normal amounts (b) of Boliden salt
BIS (A), Boliden salt K 33 and creosote (Kr), :
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(upptill) och och kreosotolja,

: m-sormqintummmm-m;m'
creosote oil (adove) and crecsote, .
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FPig. V. Rétférloppet pd provfilt nr I, Simldagsdalen, hos stavar mpresmnae
med. H3ganisolja (upptill) och kreosotoljs.

Progress of decay on experiment plot No. I, Simlingsdalen, for stakes
trested vith Higands creosote oil (above) and creosote,
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Rtférioppet under 1k &r i vixthus (--) och i Simlingsdalen (—==)
t8r stavar impregnersde med Bolidensalt BIS och kreosotolja.

. Progress of decay during lk years in greenhouse (~==) and on experi-

ment plot No. I, Simldngsdalen (---) for stakes treated with Boliden
salt BIS and creosote (Xr),

Pig. VI,
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‘m. VII a, RStfirloppet under 12 &r pd provfiltet i smw £3r furu-
- gtavar i jord, behandlade med bestrykningsmedel,

Progress of decay during 12 years on the experiment plot No. I,
Simléngsdalen, for pine stakes treated with brush treatment
_Mim and ‘placed in the ground,
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Pig. VII b, R&tfSrloppet pé provfiltet i Simlingsdalen f5r granstavar i jord.

Progress of decay on the expu-i.unt plot No, I, Bimldngsdalen, for
spruce stakes in the ground,

-0 -
L T T Yol L TR
. i ’*’I ‘s~\
" . LN
"a \\
» .
25 . M—Se———
» . -
» .
%
. . "
' . . Ry
v by

75 |————0bshandigt
=~ S9EESh

: bestruket
+++ .
100‘—'7‘_#—?'&& Y | SN SR | L4 .V .
0123456789101112Ar
~ Yeor

Pige VII c. RtLSrloppet pd provriltet i Simldngsdalen £8r furustolper i jord.

' Progress of decay on the experiment plot No. I, Simléngsdalen, for
pine posts in the ground,
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Pig. VII 4, R3tférloppet pd provfiltet i Simlingsdalen for gruutolpci i jord;

Progress of decay on the experiment plot No, I, Simlingsdalen, for
spruce posts in the ground,
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- Mge. VIII, R5tErloppet under 9 ar pd provfiltet i Simldngsdalen f3r stavar
impregnerade med S8 25,

Progress of decay during 9 years on the experiment plot No, I,
S8imlingsdalen, for stakes treated with 8 25,
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Fig. IX. R3tférloppet under 9 &r pé provfiltet i Simldngsdalen fér stavar
impregnerade med KP,

Progress of decay during 9 years on the experinent plot ¥No, I,
Siml&ngsdalen, for stakes treated with KP salt,
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Fig. X. R3tférloppet under 9 &r pd provfiltet i Simldngsdalen fér stavar

imogundg med Celcure,

Progress of decay during 9 years on the experiment plot No. I,
Simldngsdalen, for stakes treated with Celcure,
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Pig. XI. RStrérloppet under 9 &r pd provfiltet i Snllngodnen r8r stavar
impregnerade med kreosotolja.

Progress of decay during 9 years on the expcrium; plot No, I,
Simlingsdalen, for stakes treated with creosote, ’
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FHg. XII, R&tfﬁrloppw under T &r pd provfiltet i Bmi.ngmlen rér stavar
. impregnerade med Bolidensalt K 33,

Progress of decay during 7 years om the experiment plot No. I,
Simléngsdalen, for stakes treated with Boliden salt K 33,





