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Forsdket utfdrdes i samarbete med Bundesanstalt fiir Materialpriifung,
Berlin-Dahlem, samt Centre Technique du Bois, Section biologie, Paris

12°%,

Forsdksmaterialet utgbérs av stavar av furusplint, 2 x 5 x 50 cm, som

tryckimpregnerats med‘faljande medel:

K 33, Celcure, Wolmahit UA-Reform, Wolmanit U-Reform, Wolmanit CB, KP-
Cuprinol, kreosotolja samt pentaklorfenol, 1dst i eldningsolja 3. Med-
lens sammanséttning samt rekommenderade normalkoncentrationer fér kom-

mersiell fullimpregnering &terfinns i tab.l.

Fére impregneringen lufttorkades stavarna och sorterades i viktsgrupper.
Inom varje serie om 15 stavar Ar viktsfoérdelningen proportionell mot
hela stavmaterialets viktsfdrdelning. Av varje medel anvédndes vid impreg-
neringen 5 koncentrationer i férh&llandet 2:1:1/2:1/4:1/10 av den re-
kommenderade normalkoncentrationen utom betrédffande Wolmanit-salterna,
dér férhdllandet &r 1.5:1:1/2:1/4:1/8. I samtliga fall representerar
koncentrationstalet 1 den av fabrikanten rekommenderade normalkoncentra-
tionen fér kommersiell impregnering. Upptagningen har berdknats efter
véigning av stavarna fdére och efter impregneringen. Likvirdigt material
utsattes samtidigt pd férsdksféalt i Tyskland, Frankrike och Sverige
(simlé&ngsdalen) 1962.

Vid inspektionerna av faltfdérsSken i Simléngsdalen har stavarna under-
stkts betréffande rdtangrepp i jordbandszonen och éven prdvats i en
apparat, som bryter staven, d4 den fdrlorat c:a 80 % av sin bdjhdllfast-

het. R&tskadans omfattning har graderats enligt en 5-gradig skala:

intet angrepp 0 (0 % rétstyrka)
svagt " 1 (a5 %" )
méttligt " 2 (s0%" )
svirt " 3 (154" )

mycket svdrt (provet utddmt,
brott vid bdj-
prov) 4 (100 % " )



2.

Foér varje fdrsdksserie om 15 stavar berdknas medelvidrdet av rot-
styrkan. Nir samtliga stavar i en serie utddmts erhdlls sdlunda
" rdtstyrkan 100 och genomsnittliga varaktigheten hos virket kan be-

riaknas.

Tab. 2 och fig, 1 visar tillstdndet hos stavarna efter 6 &r i filt.
Samtliga oimpregnerade stavar har nu utdémts. Medelvaraktigheten blev
3.6 &r. K 33 har hittils gett det bista resultatet. Direfter féljer
Wolmanit CB, kreosotolja, KP-Cuprinol, Celcure och pentaklorfenol.

Den kraftigaste fdérsémringen av réttillstdndet jamfdrt med foregdende
&rs inspektion har 3samkats de stavar, som impregnerats med pentaklor-
fenol. De tvd andra Wolmanit-salterna, speciellt U-saltet, har en av-
sevdrt mindre skyddsverkan. Om ytterligare ﬁégra &r kan en sékrare
bedémninglav medlens relativa effekt bli mdjlig. Deras inbdrdes ord-

ning kan d4. ocksd ha #&ndrats.

Tabell 3 och 4 visar resultatet av ett parallellfdrsdk med stavar, ut-
sdgade ur furuvirke (Pinus silvestris) frén Frankrike och Tyskland

och som impregnerats med normalkvantiteten av varje medel. Inte heller
i detta fOrsdk kan &nnu ndgon sdker gradering av medlens effekt goras,
frédnsett Wolmanitsalterna U och UA.

Med &verblivet stavmaterial utfdrdes laboratorieprov enl. jordburks-
metoden (Traskyddskommitténs meddelande nr 75). Halften av materialet
lakades med rinnande vatten fdére r&tningsforsdket. Som testsvampar
anvindes Coniophora cerebella (kdllarsvamp), Lentinus lepideus (syll-
svamp) samt Merulius lacrymans (hussvamp). Den procentuella viktsfor-
lusten efter 3 mdnaders rdtning framgdr av medd. nr 89, tab. LI och

fig. 2.



International field test with treated pine stakes. Revised in 1968.

The experimeﬁt was performed in cooperation with Bundesanstalt fiir
Materialpriifung, Berlin-Dahlem, and Centre Technique du Bois, Section

biologie, Paris 12%,

The material consists of stakes from pine sapwood, 2x5x50 cm treated
by pressure with the following wood preservatives: K 33, Celcure,
Wolmanit UA-Reform, Wolmanit U-Reform, Wblmdnit CB, KP-Cuprinol, creo-
sote and pentachlorophenol, dissolved in fuel oil nr 3. The composition
of the preservatives and the recommended normal concentrations for

commercial full-cell impregnation are shown in table 1.

Before treatment the stakes were air conditioned and assorted in
groups by weight. Within each series of 15 stakes the weight distri-
bution is proportional to the weightAdistribution of all the stakes.
For treatment 5 concentrations of the preservatives were used in the
relation 2:1:1/2:1/4:1/10 of the recommended normal concentration.
For the Wolmanit salts, however, the relation was 1.5:1:1/2:1/4:1/8.
In all cases 1 represents the normal concentration recommended by the
producer for commercial treatment. The retention was calculated after
wetghing the stakes before and after treatment. Equivalent material
was simultaneously exposed on test fields in Germany, France and Sweden
(Simlangsdalen) in 1962.

The stakes of the field test in Simldngsdalen have been examined for
decay and also tested in a bending apparatus, which will break the
stakes when they have lost about 80 % of their original bending strength.
The extent of the decay has been graded acecording to the following

scale :
no decay 0 (Index of decay 0 %)
slight decay 1 ( " 25 %)
moderate " 2 " 50 %)
severe " 3 ( " 75 %)
very severe decay (specimen 4 ( "o 100 %)

ceondemned; breaks in the bending test).



In each'serfes of 15 stakes the mean value of the index of decay
18 calculated. When all stakes in a series have been reiected the
index of decay is 100 and the average life of the material can be

calculated.

" Tab 2 and fig 1 show the condition of the stakes after 6 years in
the field. All the untreated stakes are now rejected. The average
life was 3.6 years. K 33 has given the best protection followed

by Wolmanit CB, creosote, KP-Cuprinol, Celcure and pentachloro-
phenol. Compared to 1967 year®s inspection the most severe decrease
in the index of decay has occured to the stakes treated with penta-
chlorophenol. The two other Wolmanit salts, especially the U-salt,
give a far lower protection. In a few years it might be possible

to present better evidence on the relative efficiency of the pre-

gservatives. The order between them may also change.

In table 3 and 4 are shown the results of tests made parallelly
with stakes, excised from French and German pine wood (Pinus sil-
vestris) and treated with the normal concentration of each preserva-
tive. Also in this case no classification can yet be made as to the

relative effect of the preservatives, except for Wolmanit U and UA.

Laboratory tests were performed with surplus stakes using the soil
block method (Report nr 75). One half of the material was leached
with water prior to the rotting test. As test fungi were used
Contophora cerebella, Lentinus lepideus and Merulius lacrymans.

The percentual loss of weight after an experimental time of 3 months

- 1s shown in Report no 89, table 4 and fig 2.



Tebell 1. Sammansdttning och normalkoncentration av-de i fdérsdket
anvénds impregneringsmedlen vid fullimpregnering.
.Compoéiﬁion»and normal coneentration of preservatives used in

the test for full cell impregnation.

Kreosotolja (Creosote).

Ren stenkolstjérolja, enl. de skandinaviska specifikationerna.
Pure coal-tar oil, according to Scandinavian specifications.
Utspddd med 2 viktsdelar toluen.

Diluted with 2 weight parts of toluene.

K 33.
Arsenikpentoxid /Arsenic pentoxide/ (As205) 34.0% 22,04
Kromtrioxid /Chromium trioxide/ (Cr03) 26.6 % b 1.5 %
Kopparoxid /Cupric oxide/ (CuO) 14.8%%1.09
Vatten /Water/ (H,0) 24,6 % % 4.0 %
Normalkoncentration /Normal concentration/ :1.8 %
Celcure
Kopparsulfat /Copper sulphate/ (CusO,.S5H,0) 45.0 % = 2.5 %
Natriumbikromat /Sodium bichromate/
+

,(Na20r207. 2H20) 50.0 % = 2.5 %

Kromacetat /Chromium acetate/ (Cr(CH3COO)3.
H,0) 5.0 %2 1.0 %

Normalkoncentration /Normal concentration/: 2.13 %.

KP-Cuprinol

. K~salt: 11.5 % koppar /copper/
P-salt: 66 % natriumpentaklorfenolat /sodium pentachlorophenolate/

Normalkoncentration /Normal concentration/ : 2.T4 %.

Wolmanit UA-Reform

Fluorid, berdknad som F /Fluoride, calculated as F/ 18.6 %
Arsenik, " " As /Arsenie, " " As/ 11.8 %
Kromat , " " Cr /Chromate, " " cr/ 15.9 %

Normalkoncentration /Normal concentration/ : 4 %.



Wolmanit U=-Reform

Fluorid, ber#knad som F /Fluoride, calculated as F/
Kromat , " " Cr/Chromate, "mo. "cp/

Normalkoncentration /Normal concentration/ : 4 %.

Wolmanit CB

Koppar, ber#dknad som CuO /Copper, calculated as CuO/

Kromat , " " Cr03 /Chromate, " " Cr03/
Bor, " " HBBrO3 /Borate, " " HgBrﬂs/
Sulfat, " " KHSO) /Sulphate, " " KHSO ./

Normalkoncentration /Normal concentration/ : 4 %.

Pentaklorfenol /Pentachlorophenol/.

S5-procentig lésning i olja av typ eldningsolja nr 3.
5 per cent solution in fuel oil nr 3.

Utspddd med 2 viktsdelar toluen.

Diluted with 2 weight parts of toluene.

forts.

27.6 %
14.8 %

10.8 %
26.4 %
25.5 %
37.3 %



Tabell 2, Forsdk 24 A: Internationells stavforaoket Slmlingsdalen
Resultat efter 6 &r.

~Ebper1ment 24 A: The znternattonal atake test. Stmldngsdalen.
Reaulta af%er 6- years.

Impregnerings=- Uppfagning - Stavarnas tillsté&nd ' Rét- Medelvar-

Provfilt medel Retention ~ Condition of specimens styrka aktighet -
» : Kg Lb  Friska Med Utdémda Index het, &r
Experimental Preservative pgr per réta R of Av, life,
. field ‘ m cu.f. Sound  Decay- Rejec- decay years
: : ing ted
Simléngs- Oimpregnerade :
dalen Untreated ~ 0.0 0.0 - - 35 100 3.6
K 33 12.6 0.79 15 - - 0
' 8.4 0.52 14 - ‘- 0
3.2 0.20 . 13 2 . - 3.3
‘1.7 0.11 i 6 5  56.8
0.7 0.0k - 2 12 91.3
Celcure - 26.4 1.65 14 1 - 1.7
©13.1 0.82 12 2 10.0
6.3 0.k0 6 T 63.5
3.1 0.19 2 11 87.7
1.3 0.08 - - 15 100.0 2.8
Wolmenit UA- 36.5 2.28 6 9 - 23
Reform 25.1 1.57 3 0o 2 40,1
12.2 0.76 - 6 9 76.8
6.1 0.3 - 3 12 - 86.8
3.1 0.19 - 1 1k 96.9
Wolmanit U- 36.9 2.31 - 9 6 76.8
Reform 2h, 7 1.5% - - 6 9 86.8
12.5 0.78 - - 15 100.0 3.5
6.2 0.39 - - 15 100.0 3.3
3.2 0.20 - - 15 1100.0 2.7
Wolimanit CB  38.2 2.39 = 15 - - 0
25.1 1.5T.: 1k 1 - 1.7
12.5 0.78 10 5 - 8.4
6.2 0.39 1 5 9 76.8
2.5 0.16 - - 1 1k 95.2



Tabell 2. Forts.

Upptagning ‘Stavarnas tillstdnd

Provfilt ~;Impregnerings- -Retention  Condition of specimens  Rét=- Medel- '
' medel ' S . w styrka varaktig-
Experimen-  Preservative Kg - Lb Friska fgga Utddmda Index het, &r
tal f}eld o . pgr E:rf ?ound Decay~ Rejec- ZZéa - Av, life,
m ofe . ing ted Y years
Simléngs- . KP-Cuprinol k.2 2.4 15 - - 0
dalen 16.5 1.03 27 2 1 5.0
8.5 0-53 - 13 ‘ 2 )-‘1-8
1.8 0.11 . - 1 1k 96.7
Kreosotolja ‘ 375 23.4b4 15 - - 0
Creosote 15T 9.81 15 - - 0
82 5.12. - 15 - 38.4
40 2.50 - 13 2 55.1
16 1.00 - 2 13 93.5
Penteklor- 6.0 0.38 L 11 - 21.7
fenol 4.1 0.26 L 11 - 23.4
Pentachloro- 2.1 0.13 - 11 L 70.1

phenol 0.8 0.50 = - 15 100 4.2



Tabell 3. Internationella stavfdrsdket. Franske stavar. Simléngsdélen.
Resultat efter 6 &r.

The international stake test. French stakes. Simldngsdalen.
Results after 6 years. '

- Provfdlt Impregnerings- Upptagning Stavarnas tillsténd

medel Retention Condi$ion of specimens R&t- Medel-
, styrka varak-
Experimen-— Pregervative Kg Lb Friska Med Utdémda Index tighet,4r
tal field pgr  per réta of Av, life,
m cu.f. Sound Decay- Rejec— decay years
ing ted
" Simléngs- K 33 ' 9.8 0.61 14 1 - 1.7
dalen - Celcure 1.6 0.91 1k 1 - 1.7
‘ Wolmanit UA-: '
Reform 27.2 1.T0 1 2 12 86.8
Wolmanit U - 2T.2 1.70 1 1 13 88.5
Wolmanit CB 27.5 1.72 15 - - 0
KP Cuprinol 18.9 1.18 11 L - 6.7
Kreosotolja - 165 10.31 10 4 - 9.0
Pentaklor-
fenol 7.4 0.46 9 6 - 10.0
Oimpregnerade . - 1 1k 96.9

Untreated



Tabell 1. Internatlonella stavférsbket Tyska stavar. Slmlangsdalen.
Resultat efter 5 é.r'

The internmational stake test. German stakes. Simldngsdalen.

Result after 5§ years.

Untreated

Provfdlt Impregnerihgs- Upptagning Stavarnas tillst&nd
medel Retention Condition of specimens  R&t- Medel-~
Experi- : Kg Lb Friska Med Utdémda styrka varak-
mental Preservative pgr per réta Index = tighet, ar
field cu.f. Sound  Decay- Rejec- of Av, life,
ing ted - decay years
Simlangs- K 33 11.8 0.7% 10 - -
dalen - Celcure 12.4 0.78 10 - -
Wolmanit UAR  .25.9 1.62 m 5 1 30.5
Wolmanit UR-6  26.0 1.62 - 7 3 72.5
Wolmanit CB 24,2 1,51 10 - - -0
KP Cuprinol 20.4 1.28 1 - 2.5
Kreosotolja 150 9,38 1 - 2.5
Oimpregnerade - - - 2 8 92.5
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Fig 1 Tillsténdet efter 6 4r hos stavar, impregnerade med 1/10, (1/8), 1/k4,
1/2, 1, 1.5 och 2 ginger normalkoncentrationen av nedanstiende impreg-
neringsmedel.

Condition after € years of stakes, treated with 1/10, (1/8), 1/4, 1/2
1, 1.5 and 2 x the normal concentration of the preservatives below.

l. K 33

2. Wolmanit CB

3. Kreosotolja /ereosote/
4, KP-Cuprinol

R

Celcure

. Pentaklorfenol /pentachlorophenol/
Wolmanit UA-Reform ‘
. Wolmanit U-Reform

- oW
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Fig 2. R&tfdrloppet hos stavar impregnerade med normalkoncentrationen (&vre diagrammet)
och halva normalkoncentrationen (undre diagrammet) av nedanstdende impregneringsmedel..
Rate of decay for stakes treated with the normal concentration (upper diagram) and half
the normal concentration (bottom diagram) of the preservatives below.

1. K33 2. Wolmanit CB 3. Kreosotolja (Creosote) 4. KP-Cuprinol 5. Celcure _

6. Pentaklorfenol (Pentachlorophenol) T. Wolmanit UA-Reform 8. Wolmanit U-Reform




