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EALTFURSUK MED OLIKA TRYCKIMPREGNERINGSMEDEL.

1967 ars revision, nr I.

Redogtrelse (Report p. 5 )

Vid 1967 ars revision har ingen inspektion féretagits av fSrstk med
tryckimpregnerat stolpmaterial, eller férstk i Nyvangs gruva, varfor
ldsaren i detta avseende hdnvisas till rapporterna fér 1966 &rs revision
(se medd. 80 och 91). I fortsdttningen kammer stolpfirsdken att inspekteras
vart annat ar.

I detta meddelande redogéres for resultaten betrdffande férstken nr.
1A, 2A, UA, S5A, 6A, 7A, 9A, 10A och 14A.

Betrdffande beskrivning av dessa forsck hdnvisas till Trédskydds-
kammitténs meddelande mr 85.

Revideringar utfdrdes vid féljande tidpunkter:

Provfdlt 1, Simldngsdalen 30/5-31/5 1967 (férstk 1-4)

12/10-14/10 1967 (forssdk 5-14)
" 2, Lunnaby aker }\ Férstksmaterialet forflyttades den 26/8 1966

" 3, " skog_" till Simléngsdalen

" 4, Ljungbyholm  1/6 1967

" 5, Bogesund 13/6 1967 och 13/9-14/9 1967
" 6, Norrfors 19/6 1967

" 7, Vaxthus 24/11 1967

Forssk 1 A: Kommunikationsverkens forsék med stavar.

Forstket startades 1943 och har saledes pagatt i 24 ar. Totalt utsattes
745 stavar impregnerade med Basilit UA, Bolidensalt BIS, Bolidens fluorsalt
och kreosotolja.

P& forstksfdlten har nu samtliga stavar utdémts. Medelvaraktigheten fér
varje serie redovisas i tab. 1 , och r&tforloppet framgar av fig. la - 1d.
Betrdffande diskussion av férsSksresultaten hdnvisas till meddelande mr 82,

I Nyvangs gruva, ddr ingen inspektion féretagits detta &r, &terstod vid
senaste revisionen, 1866, fortfarande alla impregnerade stavar (se meddelan-
de rr 90, tab. 3).



Brstk 2 A, Telestyrelgens forsck med utsdgade kippar.

Med undantag av det K33-impregnerade materialet, sam utsattes 1948,
startades detta forsck 1940. Av det &dldsta virket dterstdr nu fyra starkt
angripna kdppar impregnerade med kreosot och en med kopparvitriol. Av de
K33-impregnerade kdpparna har &dnnu efter 19 ar ingen utdémts och tvd &r
t.o.m. helt utan synliga angrepp (tab. 2).

Forsdk 4 A, Stavar impregnerade med Bolidensalt K33,

Detta forstk har pagatt i 19 ar. P.g.a. att f&lten i Lunnaby maste
overges, flyttades forstksmaterial ddrifrdn till Simlangsdalen den 26 aug.
1966.

Jémfért med foregdende ars revision har stavarnas tillstand i Simlangs-
dalen (inklusive Lunnabymaterialet) inte ndmnvért forsédmrats. Svaga till
mattliga angrepp konstaterades &ven vid drets revision i de hégsta koncentra-
tionerna hos de stavar som permanent stdtt i Simlangsdalen. Stavarna frén
provfdlten i Lunnaby uppvisar fortfarande endast svaga angrepp. Ljunghy-
holms-stavarnas tillstand har avsevirt férs@mrats sedan féregdende revision,
En star del av stavarna i de l&gsta koncentrationerna har utdémts,., Se tab.,

3 och fig. 2a och 2b.

Forstk 5 A. Dubbelimpregnering.

Ar 1948 igdngsattes ett fOrsdk med doppning i flera oljor av virke
impregnerat med Bolidens BIS-salt. Materialet, som omfattade bide stavar
och stolpar, utsattes dels i vdxthus, dels i Simlangsdalen. I tab. 4 och
fig. 3a och 3b finns resultaten sammanstdllda.

Jémfort med senaste inspektion, dr 1966, har inte stora férédndringar
intrédffat. Ytterligare tva stavar har utddmts i Simldngsdalen, vilket
resulterat i ett r&tindex pd 96.2 for serierna med BIS + skifferolja och
BIS + asfalttjédra. Ingen av de kreosotimpregnerade stavarna har &nmu ut-
démts.

I véxthuset fUrstordes oimpregnerade och konsthartsimpregnerade stavar
pad kortare tid &n ett &r. Stavar impregnerade enbart med Bolidens BIS-salt
fick i véxthuset en genomsnittlig livsldngd om 5.9 &r. Doppning med
Jonstharts kunde inte férldnga varaktigheten, medan de &vriga oljorna tkade
medellivsldngden till 7.9 - 9.4 avr.

Resultaten i Simlé&ngsdalen visar en, cm man undantar konstharts, avse-
vdrd férlédngning av medelvaraktigheten genom doppning. Tryckimprengering
med kreosotolja gav emellertid béttre effekt &n samtliga doppningsférfaran-

den.



Forstk 6 A. Jamitrande forstk med Hogandsolja och kreosotolja.

Ur den stenkol, som brots vid Hogands-Billesholms AB, framstdlldes en
olja, som 1 mykologiska férstk visade sig likvérdig med kreosotolja. Oljan
har provats i férstk med stavar och stolpar utsatta i véxthuset och i
Simldngsdalen. Férssken har pdgdtt i 19 éar.

Jémfort med foregdende revision har endast smd férdndringar i rét-
styrkan intriffat.

Stavarna, som impregnerades med fem koncemtrationer, har i vixthuset
mu helt utddmts. HSganisoljan tycktes till en bérjan ha en ndgot bdttre
rétskyddande férmdga &n kreosotoljan, men skillnaden utjimnades sd smaning-
an, Pa provfdltet i Simléngsdalen &dr Hbganidscljan fortfarande ndgot bittre
&n kreosotoljan, Se tab. 5 samt fig. 4a och ub.

Férsdk 7 A, Jémférelse mellan rStférloppen i vdxthus och pd féltprovyta.

I farsdket ingér staver, som impregnerats med Bolidensalt BIS och
kreosotolja samt oimpregnerade stavar. Varje serie amfattar 100 stavar.
Genomsnittliga upptagningen av BIS-salt var 16.5 ]g/m3 och av kreosotoljan
127.5 kg/m®.

Resultaten efter 17 & redovisas i tab. 6 och fig. 5. Medelvaraktig-
heten fér oimpregnerade stavar blev densamma i bdda fallen, men i Sim-
léngsdalen blev spri‘iningen stdrre. De impregnerade stavarna fdérefaller
réta dubbelt sa snabbt i véthuset som pd faltprovytan.

Rirstk 8 A, Stavar impregncorade med Bolidensalterna S och S 25,

Birstket utsattes 1950 och 1551. Samtliga staver &r utddémda (medd. 78,
tab. 1, medd. 82, tecb., 12). Rotférloppet framgér av medd. 86, fig. 1.
Resultaten viszr en nagot higre madelvaraktighet for S 25 dn for S-saltet,

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

Forscket vtzattes 1951 1 Simldngsdalen. Det innefattar 170 stavar
impregnerade med penteklorferol, Na-pentaklorfenolat samt Na-pentaklar-
fenolat + olika méngder zinksulfat eller kaliumklorat. Resultaten efter
16 &r framgdr av tab. 7 och fig. 6. Stavarna innehdllande enbart Na-
pentaklorfenolat utddmdes efter 5-6 &r. Tillsats av zink eller kromat for-
lingde i allminhet medelvaraktighcten med 2-3 &r. Impregnering med penta-
Klorfenol dr dcck Overldgsen.



Forssk 10 A, Stavar impregnerade med olika fraktioner av kreogotolja.

Férstket utsattes 1951 i Simlangsdalen, och omfattade 162 stavar.
Stavarnas tillstdnd efter 16 ar och r&tférloppet framgdr av tab. 8 och
fig. 7. Det bdsta resultatet har erhdllits med kreosctolja varur baser
extrakerats med 1 % svavelsyra och det s&dmsta med fenolfattig kreosotolija.
Extraktion med alkalier (NaOH, Ca(OH)z) eller en hdgre fenolhalt medfér
ingen vdxentlig férdndring av kreosotoljans rotskyddande egenskaper.

Férstk 14 A, Stavar impregnerade medelst tryckvéxling (OPM-metoden).

Forstket utsattes 1952 i Simlangsdalen och Bogesund och omfattade
300 stavar.

Bolidensalt TV innehdller enbart zinksalter medan TV 50 bestdr av
50 % zink- och 50 % koppar-salter. Fdrstkets anardning, upptagna
kvantiteter salt samt resultatet efter 15 &r framgdr av tab. 9 och fig.
8a-f.

J&mfért med 1966 ars revision har stavarnas tillstand i Simléngsdalen
icke mdrkbart foridndrats. P& Bogesundsfdltet har diremot tillsténdet for-
sdmrats. Nu aterstar inga stavar utan rdtangrepp.

Det kopparhaltiga saltet har genomgdende givit det bédsta resultatet,
vilket tydligast mirks pa stavarna av tallsplint. Impregneringen av gran-
splint med TV har &kat medelvaraktigheten 2-4 &r, medan flera stavar be-
handlade med TV 50 &nnu inte har utddmts. Impregnering av grank&rna har
gett mycket 1ldga upptagningar, och medelvaraktigheten har endast &kat
obetydligt gencom behandlingen.



FIELD EXPERIMENTS WITH DIFFERENT
PRESERVATIVES APPLIED BY PRESSURE.

Revised in 1967, No I.

The present paper reports on the results of experiments nos. 1A,
2A, YA, 5A, BA, 7A, 9A, 10A axi 14A.
The revision was carried out on the following dates:

Experimental
plot Location Date
1 Simlangsdalen May 30-31st 1967 (exp. 1-4)
and Oct. 12-14th 1967 (exp. 5-14)
2 Lunnaby field The experimental material was trans-
3 " forest ferred to Sﬁnléngsdal?n Aug. igzg
Y Ljungbyholm June 1st 1967
5 Bogesund June 13th and Sept. 13-14th 1967
6 Norrfors June 19th 1967
7 Greenhouse Nov. 11th 1967

Experiment 1 A. Experiment with stakes carried out on behalf of Civil

Service authorities.

This experiment was started in 1943, 745 stakes impregnated with
Basilit UA, Boliden salt BIS, Boliden fluor salt and creoscte, were set
out.

All the stakes on the test fields are now rejected. The average life
for each series is shown in Table 1 , and the course of decay can be seen
in Fig. la-1d. A canprehensive discussion of the experimental results was
presented in Report no. 82.

In Nyvang“s mine, where no inspection was made this year, all the
treated stakes still remained at the last revision in 1966 (c.f. Report
no. 90, Tab. 3).



Experiment 2 A. Experiment with excised sticks carried out on behalf of

the Board of Telegraphy.

Apart from the material impregnated with Boliden K33, which was set
out in 1848, this experiment was started in 1940. In the oldest series
remain today only four heavily decayed sticks impregnated with creosote
and one impregnated with copper sulphate. None of the sticks treated with
Boliden K33 have been rejected and two sticks are still without any sign
of decay (Table 2),

Experiment 4 A. Stakes treated with the Boliden salt K33,

This experiment has been running for 19 years. The stakes, set out in
Lunnaby field and Lurmaby forest, were transferred to Simlangsdalen on
Aug. 26T 1966,

Canpared with the inspection in 1966 the condition of the stakes
in Simléngsdalen (including the material from Lunnaby) has not significant-
ly decreased. On the stakes permanently situated in Simléngsdalen, slight
to moderate decay appeared, even in the highest concentrations. The
stakes from Lunnaby showed only slight decay. The condition of the stakes
in Ljungbyholm had decreased significantly compared with the inspection
in 1966. A great part of the stakes in the lowest concentrations have been
rejected, See Tab. 3 and Fig. 2a and 2b.

Experiment 5 A. Double impregnation trials.

In 1948 trials were begun with timber treated with Boliden salt BIS
and then dipped in different oils. The specimens, including both stakes
and posts, were set out in the greenhouse and at Simldngsdalen. Table U
ard fig. 3a and 3b give the results obtained with stakes.

Compared with the inspection in 1966 only small changes have ocurred.
Two more stakes have been rejected in Simléngsdalen, which resulted in an
index of decay of 96.2 for BIS + shale oil and BIS + mineral tar. None of
the stakes impregnated with creosote have been rejected.

In the greenhouse the wntreated stakes and those treated with synthetic
resin were destroyed in less than one year. Stakes treated with Boliden
salt BIS alone had an average life of 5.9 years in the greenhouse and those
which in addition were dipped in oils 7.9 - 9.4 years.

The results from Simlédngsdalen show that a considerable prolongation
of the life was reached by dipping, except in the case of synthetic resin,
However, the effect of pressure-treatment with creosote surpasses that of
all kinds of dipping.



Experiment 6 A, Comparative trials with Hogands oil and creosote.

From the coal mine owned by Hgands-Billesholms AB there was obtained
an oil which in mycological tests has been found fully equivalent to
creosote, This oil is now being tested on stakes and posts in the green-
house and at Simldngsdalen. This trial has now been in progress for 18
years.

Campared with the inspection in 1966 only slight changes of the index
of decay have occurred.

The stakes were treated with five different concentrations. In the
greenhouse they are now all rejected (table 5 ard report no. 82, Fig.
IV). During the first years the Hogands oil seemed to have a scomewhat
better preserving effect than the creosote, but the difference has been
equalized. On the testfield at Simlangsdalen the Hbgands oil still gives
somewhat better results than the creosote.

Experiment 7 A. A comparison between the rates of decay in a greenhouse

and a test field (Simldngsdalen).

The trial included untreated stakes and stakes impregnated with
Boliden salt BIS and creosote. Each series included 100 stakes. The
average retention values was 16.5 kg/m3 for the BIS salt and 127.5 kg/m3
for the creosocte.

The results after 17 years are shown in tab. 6 and Fig. 5. The
average life for untreated stakes was the same in both cases, but the
variations were greater in Simldngsdalen. The impregnated stakes seem
to decay twice as fast in the greenhouse as on the field.

Experiment 8 A. Stakes treated with Boliden salts S and S 25.

The experiment was set up in 1950 and 1951. All the stakes are
rejected (c.f. report no., 78, table 1 and report no. 82, table 12). The
rate of decay is shown in report no. 86, fig. 1. The average life of
stakes treated with S 25 was slightly higher than of those treated with
the S-salt.

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

The experiment was started in 1951 in Simléngsdalen and camprised 170
stakes treated with pentachlorophenol, sodium pentachlorophenolate and the
latter in cambination with varicrs amounts of zinc sulphate and potassium
chromate. The results after 16 years are shown in tab. 7 and fig. 6. Stakes



8.

containing Na-pentachlorophenolate were rejected after 5-6 years.
Addition of zinc or chromate generally lengthened the average life time
2-3 years. However, treatment with pentachlorophenol is superior.

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

The experiment was set up in 1951 in Simlangsdalen. 162 stakes
treated with different fractions of creosote were used. The condition
of the stakes and the course of decay is shown in table 8 and fig. 7. The
best result was obtained with creosote, from which alkaline substances were
extracted with 1 % sulphuric acid. Creosote with a low content of phenols
was inferior to all the other fractions. Extraction with hydroxides
(NaOH, Ca(OH)z) or a phenol content higher than in normal creosote
caused no remarkable change of the preserving effect of the creosote.

Experiment 14 A. Stakes treated with Boliden salts using the oscillating

pressure method (OPM).

The experiment was set up in 1952 in Simldngsdalen and Bogesund and
comprised 300 stakes. The Boliden salts TV and TV 50 were used. TV contains
zinc salts only, while TV 50 contains 50 % each of zinc and copper salts.
The arrangement of the experiment, the retentions and the result after
15 years are shown in table 9 and fig. 8a-f.

Compared with the inspection in 1966 the condition of the stakes in
Simléngsdalen has not noticeably changed. In Bogesund, however, all the
stakes are now decaying.

The copper-containing salt has given the best result, especially
with pine sapwood. Treatment of spruce sapwood with TV increased its
average life time 2-U4 years, whereas severeal stakes treated with TV 50
have still not been rejected. Treatment of spruce heartwood resulted in
very low retentions and the average life time of the stakes increased only

slightly.



Tabell 1. Stavférssk med Basilit UA, Bolidensalt BIS, Bolidens fluorsalt
och kreosotoljaj; medelvaraktighet pa provfdlten I-IV.

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

Impregnerings- | Antal | Salt | Upptagning ! Medelvaraktighet , &r
medel stavarf halt | Retention Av. life years .
% L U ” ) -
. No. of Kg Lb imlangs- | Lunnaby | Lunnaby [Ljungby-
Preservative | oiives|Salt [por | per pdalen Gker  |skog  [holm
conc.m® |cu.f. Lurnaby | Lunnaby
field forest
Basilit UA a 10 1.15 (7.6 |0.47 6.4 8.7 12.2 8.0
b 10 0.77 {5.0 |0.31 6.2 7.2 9.5 7.9
c 10 0.51 {3.5 {0.22 4.4 7.6 10.1 5.4
d 10 0.34 2.2 {0.1u4 4.6 7.1 10.0 5.3
Boliden a 10 3.46 |23.5 [1.48 |14.6 11.6 18.5 9.3
salt b 10 2.29 {15.8 {0.98 |14.0 11.3 19.2 9.0
BIS c 10 1.52 }10.4 {0.65 |13.4 10.1 17.9 9.3
d 10 1.02 | 7.0 j0.44 :11.8 11.5 15.8 8.4
Bolidens a | 1o 3.20 {22.8 {1.41 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 c 10 1.48 }10.5 {0.66 |11.1 6.5 13.3 8.3
fluorides d 10 0.91 { 5.7 {0.36 8.8 7.2 13.3 6.8
Kreosotolja a 10 193.0112.1 |20.6 17.1 20.6 15.7
b 10 138.0! 8.7 :16.1 14,5 19.5 10.9
Creosote c 10 90.0{ 5.6 }15.1 12.3 17.8 9.5
d 10 56.0{ 3.5 |(1l2.4 11.2 18.5 9.4
Oimpregnerad A.
Untreated 10 | | 2.7 3.6 6.8 3.3
: ‘ i : ' :
{ i




Tabell 2. 2 A: Rrsdk med kippar utsdgade ur impregnerade stolpar.
2 A: Tests with sticks excised from treated poles.
Impregnerings-| Antal | Frstks-| Kdpparnas tillstind
medel kdppar | tid &r |Condition of specimens |RSt- Medelvar-
No. of | No. of |Friska |Med [JtdSmda |styrka | aktighet, ar
Preservative |sticks| years réta Index | Av. life
Sound Decay- Rejec- of years
ing ted decay
-1
Basilit UA b | 23 27 - - 23 100 10.5
Boliden BIS b} 14 27 - - 14 100 18.2
Boliden salt
K 33 9 19 2 7 - 42.0
Koppar- 1)
vitriol 8 27 - 1 7 96.1
Kreosotolja b
Creosote 14 27 - Yy 10 93.6
Oimpregnerade :
Untreated 10 27 - - 10 100 3.1
|

1) Bouwcherie - impregnerat virke
Boucherie - treated with copper sulphate



Tab. 3. U4 A: Férsdk med stavar impregnerade med Bolidensalt K 33; resultat
efter 19 &r pd provfilten 1-4, Tio stavar i varije serie.
4 A: Tests with stakes treated with Boliden salt K 333 results after
19 years on the experimental plots 1-4. Ten stakes in each series.
Provfdlt |Impregnerings- |Salt-{ Upptagning | Stavarnas tillstdnd |[R5t- |Medel-
medel halt | retention |Condition of specimens |styrka |varaktig-
Experimen- % iKg Ib  |Friska | Med |Utdémda{Index |het, &r
tal plot |Preservative (Salt pgr per réta of Av. life
conc.|m cu.f .| Sound Decay+ Rejec-|decay |years
ing ted
Siml&ngs- {K 33 a |3.0{20.1 {1.26 | 7 3 - 10.0
dalen " b |1.9 {11.7 [0.73 | - 9 1 37.5
" c 1.3 8,7 [0.54 | - 8 2 45.0
" d {0.9! 56 0.3 | - - 10 100 15.0
Oimpregnerade
Untreated ; ; - - 10 100 2.1
| ; ?
Lurnaby a 3.0 20.% |1.27 | 10 - - 0
‘ ,
Ser | b 1.9 12,6 |0.79 1 7 2 | - 5.6
Lunnaby c 1.3/ 8.8 ;0.5 | 10 - - 0
field d 0.9 56 035 5 |1 | 252
Oimpregnerade ' |
| Untreated 3 g - - 10 100 4.2
Lunnaby | a 3.0 120.3 | 1.27 | 10 - - 0
Cskog | b 1.9 12.5 .0.78 | 10 - - 0
Lurnaby o ¢ 1.3 8.8 0.5 |10 - - 0
forest ) a4 0.9 .56 ;0.35 ;10 - - 0
Oimpregnerade l
Untreated ; ; - - 10 100 3.7
Ljungby- a 3.0 19.7 :1.23 | 5 4 - 11.2
holm W b 1.9 12.7 10.79 | 1 7 2 40.0
f ¢ 1.3 ;8.8 0.5 1 | u 5 60.0
§ d 0.9 .55 034 - 2 8  l87.5
! ] g ;-
| Oimpregnerade ! | | 5
| Untreated ; ( ; - .- 10 1 100 4.6

1) rorstksmaterialet flyttades den 26/8 1966 till Simldngsdalen.
The experimental material was moved to Simlangsdalen on 26 Aug. 1966.



Tab. 4. 5 A: Stavf¥rstk med Bolidensalt BIS och oljedoppning; resultat
efter 19 &r i véxthus och pd provfilt 1, Simldngsdalen.
5 A: Stake tests with Boliden salt BIS and oil immersion; results
after 19 years in the greenhouse and on experimental plot 1,
Simlangsdalen.
. |Upptagning L 1
Provfdlt | Impregnerings- [Retentjon Stavarnas tillstdnd |RSt- [Varaktig-
. medel _kg/m® . Antal |Condition of imens |styrka jhet, &r
. imen- Boli- |Dopp- [stavar [Friska | Med |Utdémda |Index AV . life
tal plot |Preservative (den |[ning [No.of réta of years
salt |Dip=- jstakes |Sound Decay+ Re- decay
ping ing |Jjected
Vaxthus Konstharts - 68.4 - - 100 0.8
Greenhouse|Kreosotolja | -  |113%) - - 100 | 12.2
Bolidensalt 18.0 | - 10 - - 10 100 5.9
" + kreosot-
- olja 16.2 {49.6 5 - - 5 100 8.7
" + gkiffer-
olja 21.2 165.0 - - 100 8.4
" + Hibinol {21.2 {51.2 - - 100 7.9
" + asfalt-
tjdra 20.4 44,0 5 - - 5 100 9.4
" + konst-
harts 19.6 :51.6 5 - - 5 100 5.8
Oimpregnerade
Untreated 5 - - 5 100 0.8
Simldngs- |Konstharts - 51.2 | 20 - - 20 100 1.1
dalen Kreosotolja | - 11181 20 - 20 | - 43.8
Bolidensalt 16.9 | - 40 - - 1 uo 100 10.8
" + kreosot-
olja 16.4 |2u.4 | 20 1 1 18 93.7
" + skiffer-
olja 21,1 }31.1 | 20 - 19 96.2
" + Habinol |22.0 |31.8 | 20 - 2 18 97.5
" + asfalt-
tjdra 21.0 {39.8 ; 20 - 1 19 96.2
" + konst-
harts  120.4 |57.4 { 20 - - 120 100 9.4
Oimpregnerade !
} \Untreated | ; P20 - - 120 100 1.5

1) genom tryckimpregnering
pressure impregnation




Tab. S.

&r i véxthus och pd provfdlt 1, Simléngsdalen.
6 A: Stake tests with HSgandis oil and creoscte; results after 19

6 A: Stavfirstk med HSgandsolja och kreosotolja; resultat efter 19

years in the greenhouse and on experimental plot No. 1, Simlé&ngsdalen..
Provfdlt |Impregnerings- | Upptagning |{Antal | Stavarnas tillstdnd |R&t- |Varaktig-
) medel Retention |stavar {Condition of specimens |styrkalhet, &r
| Experimen- Kg |Lb fFriska | Med |Utddmda
tal plot |Preservative per | per |No.of réta Index |Av. life
m cu . f .| stakes [Sound Decay-{Rejec- { of years
ing |ted decay ]
Vibcthus | Hgandisolja 154 | 9.6 5 - - 5 100 12.8
Greenhouse| Hégands oil 116 7.3 5 - - 5 100 13.6
69 4.3 5 - - 5 100 11.6
43 2.7 5 - - 5 100 6.0
12 0.7 5 - - 5 100 5.4
Kreosotolja 155 9,7 5 - - 5 100 15.0
Creosote 115 7,2 5 - - 5 100 11.2
70 4.h 5 - - 5 100 7.9
43 | 2.7 5 - - |s 100 7.7
13 0.8 5 - - 5 100 4.3
oi ’
Untreated 5 - - 5 100 0.8
Simldngs- |H¥gandsolja . |152 9,5 10 - 9 1 47.5
70 .4} 10 - .9 1l 57.5
45 2.8 10 - - 10 100 12.8
12 0.7 { 10 - - 10 100 7.2
Kreosotolja 159 9.9 10 - 8 2 57.5
Creosote 117 7.3 | 10 - 9 1 55.0
72 4,5 ¢ 10 - 2 8 95.0
42 2,6 | 10 - - 10 100 14.3
13 0.8 1 10 - - 10 100 8.7
Oimpregnerade
_{Untreated 10 - - 10 100 4.2
i :
! —




Tab. 6.

7 A: Stavfdrstk med Bolidensalt BIS och kreosotolja; resultat

efter 17 3r i véxthus och pad provfilt 1, Simléngsdalen.

7 A: Stake tests with Boliden salt BIS and creosote; results after

17 years in the greenhouse and on experimental plot No. 1,

Simldngsdalen.
Provfilt Impregnerings- | Upptagning | Antal Stavarnas tillsténd
medel Retention |stavar |{Condition of specimens |RSt- [Medel-
Experimen- Kg | Lb |No. of |Friska |Med |Utdemda |[STYTXA|Varak-
tal plot Preservative per per | stakes réta Index tget,
m  |cu.f. Sound | Decayt Rejec-| of | °"y.e
ing ted decay V.
years
Véxthus Oimpregnerad
Untreated 100 - - 100 100 2.3
Bolidensalt 16.5 { 1.0 | 100 - - 100 100 4.4
BIS
Kreosotolja 127.8 | 8.0{ 100 - 2 98 99.0
Creosote
Simlangs- Oimpregnerad
dalen Untreated 100 - - 100 100 2,25
Bolidensalt
BIS 15.6 { 1.0| 100 - - 100 100 8.3
Kreosotolja
Creosote 125.8 ; 7.9 100 - 58 42 72.25




Tabell 7. 9 A, Forstk med pentaklarfenol, natriumpentaklorfenolat, natriumpenta-
klorfenolat + zinksulfat eller kaliumkromat. Resultat efter 16 ar.

Test of stakes, treated with pentachlorphenol, sodiumpentachlarphenclate,

sodiumpentachlarphenclate + zinc sulphate or potassium chromate. Results after
16 years. Simldngsdalen.

Provfdlt |Impregnerings- |Upptagning | Stavarnas tillsténd
medel Retention Condition of specimens |Rét- Medel-
Experimen- . styrka |varaktig-
tal plot |Preservative ke Lb  \Friska | Med |Utddmda het, ar
per per rdta . Index Av . life
m3 jcu.f. [Sound | Decay+ Rejec-| of .
ing ted decay years
Simlings- |Oimpregnerat
dalen Untreated - - - - 10 100 4.0
Pentaklorfenol
Pentachlorphenolf 35.4 | 2.21 7 3 - 10.0
" 20.5 | 1.28 7 3 - 10.0
" g e 5 0 . sg - lo - 3 2 - 5
" u.5 i 0.28 - 10 - 50.0
Na-pentaklor- 58.2 | 3.64 - - 10 100 6.1
fenolat 28.9 | 1.81 - - 10 100 5.7
Sodium penta- 14,3 | 0.89 - - 10 100 5.1
chlorophenolate | 6.9 | 0.u43 - - 10 100 4,7
1)
" + ZnSO 55.3 | 3.u6
: 4 21.7 | 1.36 - - 5 100 12.4
! " 27.1 | 1.69
11.9 | 0.74 | ~ - S 100 8.8
" 1331 0851 - - | s l1wo | 8.2
" S8 02 - 5 100 5.2
"+ Kcro, D281 176 o g 100 8.1
g.4 | 0.59 ‘
" 11.7 | 0.73
"
sl 0B - - 15 100 6.6
"
| 33 0.0 - | 1s 92.5 | 7.6

1) Upptagning: Uvre raden: total mingd; undre raden: mingd ZnSO, resp. K,CRO, .
Retention: upper line: total amount; lower line: amount of ZHSOuand I(ZCROu resp.




Tabell 8, 10 A, Stavfdrstk med kreosotolja med olika halter av fenoler,
syror och baser. Simlingsdalen,

Test of stakes, treated with creosote containing varions
amounts of ghenols, acids and alealies. Simldngsdalen.

Provfilt

Experimen-
tal plot

Impregnerings-
medel

Preservative

Upptagning
Retention

kg/m3

Artal
stavar

No. of
stakes

Stavarnas tillstdnd
Condition of specimens

R&t-

Friska |
Sound

Med
rbta

]?%ay-v

ing

styrka

Index
of

Utddmda

Rejec-
ted

l

Varak-
tighet
ar

years

Kreosotolja
normal
(4 % fenol)

Creosote
normal
(4 % phenols)

Kreosotolja
extraherad med
1 % NaCH

Creoscte
extracted with
1 % NaCH

Kreosotolja
extraherad med
1% Ca(OH)2

Creosote
extracted with
1% Ca(OH)2

Kreosotolja
extraherad med

1% stou
Creosote

extracted with
1% HZSOH

Kreosotolja
med 8 % fenoler

Creosote

with 8 % phenols

Kreosotolija
med 0-0.1 %
fenoler

Creosote

| with 0-0.1 %
! phenols

137

167

213

345

178

148

23

25

25

25

25

37

19

20

23

18

55.6

4 52.0

40.0

23.0

14

16

e s A it - TP

56.0

N
i

79.4

Av,life

o vy




Tabell 9, 14 A, Stavforstk med impregnering medelst tryckvdxling (OPM-metoden)
med Bolidensalt. Resultat efter 15 ar i Simldngsdalen och Bogesund.

_ Test of stakes treated with Boliden salts, using oscillating pressure method
(OPM) Results after 15 years in Snnlangsdalen and Bogesurd.

Provfdlt | Impregnerings- |Upptagning | Stavarnas tillstdnd
medel 'Retention Condition of specimens |R5t- Medel-
Experimen- ' styrka | varak-
tal plot Presepvative 18 Lb Friska | Med \Utddmda tighet ,ar|
per réta . Index Av. life
m3 cu.f. | Sound Decayt Rejec- | of :
ing | ted decay | YoE®
Bogesund Tall, splint
Pine, sap wood
Oimpregnerat |- - - - | 10 100 5.1
Untreated
Boliden-salt TV{11.32| 0.71 - - 10 100 7.3
" "1 7.97| 0.50 - - 10 100 8.1
" TV 50 14,57 0.91 - 8 2 40
" " 8.53! 0.53 - 6 4 55.0
Gran, splint
Spruce sap wood
Oimpregnerat
Untreated - - - - 10 100 4.8
Boliden-salt TV| 8.3u4; 0,52 - - 10 100 7.0
" "1 6.77| 0.42 - - 10 100 7.5
"IV 50 10.69| 0.67 - 3 7 77.5
" " 7.11] 0.4y - 3 6 81.2
Gran, kdrna
Spruce, heart wood
Oimpregnerat
Untreated - - - - 10 100 7.3
Boliden-salt TV{ 2.34{ 0.15 - - 10 100 7.0
" "1 1.97) 0.12 - - 10 100 7.7
" TV 50 3.68} 0.23 - 1 9 95.0
" " 1.48f 0.09 - - 10 100 7.7
Simlangs- { Tall, splint
dalen Pine, sap wood
Oimpregnerat
Untreated - - - - 10 100 3.9
Boliden-salt TV|11.32) 0.71| - - 10 100 g 8.4
P "17.97) 0.50] - -1 10 100 ; 85




Tab., 9 forts.
Provfdlt Impregnerings- |Upptagning Stavarnas tillstdnd '
medel Retention |Condition of specimens |R&t- |Medel-
imen- . ) styrka |varlk-
. Kg Lb Friska | Med [UtdSmda .
tal plot |Preservative per réta Index |tighet »an
m3 cu.f. |Sound Decay-4 Rejec- | of Av, life
ing | ted decay | years
Simléangs- |Boliden-salt
dalen ™V 50 14,57} 0.91 | 2 1 7 75.0
" " 8.53§ 0.53 | ~ 1 97.5
Gran, splint
Spruce, sap wood
Oimpregnerat
Untreated - - - - 10 100 3.8
Boliden-salt TV { 8.34| 0.52 | - - 10 100 6.6
" " 6.77f 0.42 | - - 10 100 7.4
" TV 50 10.69; 0.67 | - 2 6 83.7
" " 7.11] O.bu4 | - - 10 100 10.0
Gran, kdrna
Spruce, heart wood
Oimpregnerat
Untreated - - - - 10 100 6.8
Boliden-salt TV | 2.34} 0.15 | - - 10 100 6.7
" " 1.97;{ 0.12 | - - 10 100 7.8
" TV 50 3.68] 0,23} - - 10 100 8.2
" " 1.u8{ 0.09 i - - 10 100 7.9
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FJ.g 1 a. Brssk 1 A. R&tf8rloppet hos stavar impregnerade med normal-
kvantiteten av Basilit UA (4), Bolidensalt BIS (2), Bolidens

fluorsalt (3) och Kreosotolja (1) samt oimpregnerade stavar

(5) pd provfdlt rnr. 1, Simlangsdalen.

Experiment 1 A. Progress of decay for stakes treated with
normal quantity of Basilit UA (4), Bolidens salt BIS (2),
. Boliden fluorsalt (3) and Creosote (1) and Untreated stakes
(5) on experimental plot No. 1, Simldngsdalen.
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Fig. 1 b. Experimént 1 A, Lunnaby &ker (field).-
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. Fig. 1 c. Experiment 1 A, Lunnaby skog (forest).
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Fig. 1 d. Experiment 1 A, Ljungbyholm.
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_'Ehg 2 a. Forstk 4 A. RStfdrloppet hos stavar, mp%egnerade med Bolldensal’c
K 33, pa provfdltet i Simléngsdalen.

Experiment 4 A, Rate of decay for stakes, treated with Boliden salt K 33 on
the experimental plot Simléngsdalen.

1. 3.0 %, 20.1 kg/m3 3.1.3 %, 8.7 keg/m®
2.1.9%, 11,7 " 4, 0.9 %, 5.6 "

o =

25 \5 ' \__\

5. Oimpregnerade / ‘Untreated

100 K
S 10 15 20 .l
| Ar/ Years

Fig. 2 b, Rﬁr\sok 4 A, R&tférleoppet hos stavar, :meregnerade med normalkvanﬂtefeﬁw
av Bolidensalt K 33.

Experiment 4 A. Rate of decay for stakes treated with normal quantity of
Boliden salt K 33,

1.Simléngsdalen
2,Lunnaby &ker (field)

5. S:mlangsdalen o:iml.:.
(untreated)

3. umnaby skog (forest)
4. Ljungbyholm
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Fig. 3b. Vexthus /Greenhouse
1. Oimpregnerads/Untreated 6. Boliden salt + skifferolja/shale oil
2. Konstharts/Synthetic resin 7. " "+ Habinol
3. Kreosctolja/Creosote g, " "+ asfalttj&ra/mineral tar
4, Boliden salt 9. " "+ konstharts
5. " "+ kreosctolja
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- Fig. 4 a, Frstk 6 A, Rdtforloppet provfdlt nr. 1, Simldngsdalen, hos
~ stavar impregnerade med HSgandsolja.
Experiment 6 A. Progress of decay on experiment plot No. 1, Simldngsdalen,
for stakes treated with Hgands oil.

1. -150 kg/m3 3. =70 kg/m3 5. -10 kg/m3

2, =110 " 4, 4o " 6. -Oimpr. / Untreated
0\ x V
5

S0
?S k
100 -+ ‘
5 10 15 20 25

g. 4 b, RersSk 6 A. RStférloppet pi provfilt nr. 1, Simldngsdalen, hos ‘" Years
avar impregnerade med Kreosotolja.

periment 6 A. Progress of decay on experiment plot No. 1, Simldngsdalen,

r stakes treated with creosote.

. -150 kg/m3 3. -70 kg/mg 5, -10 kg/m
. -110 kg/m3 4. -40 kg/m 6. - Oimpr. / Untreated
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PJ.g 5. Rirsdk 7 A: R&tférloppet under 17 &r i véxthus och i Simlangsdalen
f&r stavar impregnerade med Bolidensalt BIS och kreosctolja (Kr)
Progress’ of decay during 17 years in greenhouse and on experimental
plot No. 1, Simlingsdalen for stakes treated with Boliden salt BIS

and creosote (Kr).
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tavar impregnerade enl. nedan,

1

Experiment 9 A: Rate of decay for stakes treated according to the

noetes balow,
1. Pentachlorphencl 4,25 %

2. Na-pentachlorphenolate 4 %

3. " " + Zn30, 4 %
-

y, " + KO0, 4 %
‘l.

5. Oimpregnerat/untreated
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Fig. 7. Torstk 10 A: Rstférloppet hos stavar, impregnerade med kreosot-
olja med olika halter av fenoler, syror och baser. Simldngsdalen.

Experiment 10 A: Rate of decay for stakes, treated with crecsote
containing varions amounts of pherols, acids and alcalies, Sim-

langsdalen.
1. Kreosotolja normal (4 % fenol) / Creosote narmal (4 % phenols)
2. " extraherad med 1 % NaOH / "  extracted with 1 % NaOH
3. " " " 1% Ca(CH), / Creocsote extracted with 1 % Ca(CH),
L’_. LI 3 1t 1 1 % H?Sou / " | " . 1 % HZSOL"
5. " med 8 % fenoler / Creosote with 8 % phenols )
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8a. Tall splint/pine sapwood, Simldngsdalen.
1. Oimpregnerat/Untreated
2. Boliden salt TV 11,32 kg/m°

3. " " " 7.97 n
4, Boliden salt TV 50 14.57 "
5. 1 " 1 8.53 "

Fig. 8a-f. ForsBk 14 A, R&tfdrloppet hos stavar impregnerade
medelst tryckvdxling (OPM-metoden).

Experiment 14 A. Rate of decay for stakes, treated
with Boliden salts, using the oscillating pressure
method (OPM). |
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8b. Gran splint/spruce sapwood, Simlangsdalen. »
1. Oimpregnerat/Untreated . 4. Boliden salt TV 50 10.69 kg/m®
2. Boliden salt TV 8,34 kg/m° 5. " " mooo7,11
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8c. Gran kirna/spruce heartwood, Simldngsdalen.
1. Oimpregnerat/Untreated 3 4, Boliden salt TV 50 3.68 kg/m3

2. Boliden salt TV 2.34% kg/m 5. " 1 " 1.48 0"
3. "t " ] 1’97 " ’
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84. ¥all splint/pine sapwood, Bogesund. : o
' 1. Oimpregnerat/Untreated . Y. Boliden salt TV 50 14.57 kg/m’
2. Boliden salt ™V 11.32 kg/m” - . 5. " woom® 8,83 "
. 3-. “ 1)} 1" '7 97 1" - .
0
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8e. @Gran splmt/ spruce sapwood Bogesund.

1. On.rnpregnerat/Untreated 3 4, Boliden salt ™V 50 10.89 kg/m
2, Boliden salt TV 8.3% kg/m 5, " Som 7310

3‘ tr " 6 77 "
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~ 8f. Gran k#rna/spruce heartwood, Bogesund

. Oimpregnerat/Untreated

. Boliden salt TV 2.34% kg/m
3] 4] 1" l. 97 "

"o w Ty 50 3,68 kg/mS

R " n ¥ l.ue "

3

-

N E wN
.





