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I detta meddelande redogéres fér resultaten betréffande forsdken nr:
8A,8B,9A,10A,11 B, 1h A, 14 B, 16 A, 1T A, 19 A, 20 A, 20 AA,
21 A, 21 AA, 22 A, 22 B och 23 A,

Revideringen utfdrdes vid f&ljande tidpunkter:

Provf&lt 1 Simldngsdalen 7/6 - 8/6 1966 (£5rsék 19 A och 20 A)

och 6/10 = 7/10 " (6vriga foredk)

" & Ljungbyholm 9/6 "
" S Bogesund 2/8 "
" 6 Norrfors 30/6 1965
" T Vaxthus 10/1 1967

PorsSk 8 A och 8 B, Stavar och stol impregnerade med Bolidensalterna

Férsdket utsattes 1950 och 1951, Samtliga stavar &r utdémda (medd, 78,
tab, 1 , medd, 82, tab, 12), R&tférloppet framgdr av medd, 86, fig, 1.

Pérsdksresultaten med stolparna framgér av tab, 1, I vixthuset var
angreppen pd de S~impregnerade stolparna mittliga - svdra och pd § 25-
stolparna mi&ttliga, Inga rétskador férekom péd dessa stolpar i Simléngs-

dalen och Bogesund,

Forsdk 9 A, Stsa.var im

Forstket utsattes 1951 med 170 stavar i Simléngsdalen, Det innefattar
impregnering med pentaklorfenol, Na-pentaklorfenolat samt Na-pentaklor=-
fenolat + olika méngder zinksulfat eller kaliumkromat., De upptagna
miéngderna samt resultatet efter 15 &r framglr av tab, 2, Semtliga stavar,

innehédllande enbart pentaklorfenolat, utddmdes efter 5«6 &r, Tillsats av



zink eller kromat har f&rléngt medelvaraktigheten 2-3 &r. Impregnering

med pentaklorfenol &r dock &verlégsen.

Férsdk 10 A, Stavar, impregnerade med olika fraktioner av kreosotolja,
ForsSket utsattes 1951 i Simlé&ngsdalen och omfattade 162 stavar. De
anvénda fraktionerna framgir av fig., 1, som ocksd visar r&tférloppet under
de 15 8ren. Det bésts resultatet har erh8llits med kreosotolja, varur
baser extraherats ut med 1 % svavelsyra, och det sémsta med fenol-fattig
kreosotol ja. Extraktion med alkalier (NaOH, Ca(OH)a) eller en hdgre
fenolhalt medfdr ingen vésentlig féréndring av kreosotoljans r&tskyddande

egenskaper,

Férsdk 11 B, Stolpar, impregnerade med BIS-salt och kreosotolje efter olika
barkningssdtt och med eller utan vattenléggning,

Firsdkets uppléggning framgér av medd, nr 4 och 86, Tab,3 visar upp-
tagningen samt resultatet efter 15 &r i Simléngsdalen. Fér det oimpregnerade
virket &r medelvaraktigheten oberoende av férbehandlingen. Upptagningen av
impregneringsmedel &r betydlig hdgre fdr vattenlagt virke &n fér icke
~ vattenlagt vid den kortaste trycktiden, Med léngre trycktider utjimnas denna
skillnad, I flera fall kan en légre r&tfrekvens iakttagas i det vattenlagda

virket,

Forsdk 14 A och 14 B, Stavar och stolpar, imE regnerade medelst tgxckvéxlig
(OPM-metoden).,

Forsdket uppsattes 1952 i Simléngsdalen och Bogesund och imfattade
300 stavar och 120 stolpar.

Bolidensalt TV innehdller enbart zinksalter medan TV 50 bestdr av
50 ¥ zink och 50 ¥ koppar. Forsdkets anordning, upptagna kvantiteter salt
samt resultatet efter 1lli &r framgdr av tab, UL,

Det kopparhaltiga saltet har genomgdende givit det bésta resultatet
och speciellt med tallsplint. Impregneringen av gran med TV har Skat dess

medelvaraktighet 2-4 &r medan flera granstavar, behandlade med TV 50, fort-



farande visar m&ttliga rétskador.
Resultaten med behandlade stolpar framgdr av tab, 5. Aven hir &r TV
50 &verlégset, &tminstone i Simléngsdalen, RStskadorna pd tall och gran &r

av samma storleksordning.

Forsdk 16 A. Stavar, impregnerade med oliks kombinetioner av koppar, zink,

pentaklorfenol och arsenik,

F8rsdket utsattes 1953 i Ljungbyholm, Norrfors och i védxthuset, Det
omfattade totalt 400 stavar, Dessa tryckimpregnerades med l&sningar av
koppar- och zinksalter, pentaklorfenol, A3203 och .l!.s,‘,o5 i koncentrationer,
som angivits i tabell 6 och fig, 2, ddr ocksd upptagningen samt resultatet
efter 12 &r framgdr. I vixthuset &terstdr endast 3 st?war med rdta, medan
skadorna pd stavarna utomhus &r smd. Av resultaten framgdr att koppar har
en mycket god konserverade effekt, som ytterligare férstérks genom till.

sats av pentaklorfenol, arsenik eller zink,

Forsdk 17 A. Stavar, impregnerade med 5 25, KP-Cuprinol, Celcure och
kreosctolja.

HSsten 1955 utsattes forsdksstavarna pd fyra olika provfalt och i
véxthus, De behg.ndlade stavarna hade impregnerats med S 25, KP-Cuprinol,
Celcure och kreosotolja i fem olika koncentrationer. Resultaten efter 11
&r framgédr av tab, 7.

Av fdrsSksstaverna i véxthuset &terstdr endast stavar som har den
hégsta koncentrationen av kreosotolja,

Av f3rsSksstavarna ute pd provfilten &r angreppen kraftigast i Sime
ldngsdalen,

Rt férloppet betréffande saltmedlen finns &skddliggjort i fig. 3
och 4, En jémférelse av rotférloppet hos kreosotolja och K 33 finns i

fis. 5 .

Forsdk 19 A. Stavférsdk med Bolidensalterna S 25 _och K 33,
StavforsSket utsattes véren 1957 pé fyra firsSksfélt och i vAxthus,




Resultatet av revideringen efter 9 drs fdrsdkstid har sammenstédllts i
tab, 8,

Angrepp i samtliga koncentrationer féreligger bland stavarna i vixt-
huset och i Ljungbyholm., Angreppet &r kraftigast hos stavar, impregnerade
med 8 25, Av fig. 6 framgdr rétférloppet i Simldngsdalen och i vidxthuset.

Salterna S, S 25 och K 33 innehdller ungefdr lika mycket arsenik och
krom, Skillnaden dem emellan beror p&d olika halt av zink och koppar. Genom-
gdende i fdrsbksserierna &r att K 33 &r battre &n S 25 och att S 25 &r

ndgot battre &n S.

Forsdk 20 A och 20 AA. StavfirsSk med K 33, KP-Cuprinol och kreosotolja.

Foérsdket utsattes 1959 och omfattar L93 stavar, varav 255 i Simléngs-
dalen och 288 i Bogesund. De tryckimpregnerades med 5 konc, K 33 och KP=-
Cuprinol samt 6 konc. kreosotolja, varav den hdgsta konc, &r dubbel normal-
konc., av respektive medel, De upptagna méngderna samt resultatet efter T
&r framgdr av tab, 9, Samtidigt impregnerades bokstavar med 3 konc. KP-

Cuprinol (20 AA) (tab. 9).

Foérsék 21 A och 21 AA, Férsdk med stavar och ytterplankor, utsésgde ur

furustolpar, impregnerade med K 33, KP—C_}_:Erinol

och kreosotol ja.

Stolparna impregnerades med hel och halv normalkoncentration av K 33
och KP-Cuprinol och med en koncentration av kreosotolja. Forsbkets utfdorande
samt upptagningen angavs i medd., 86.

FPorsdket utsattes 1959, I Simléngsdalen och Bogesund placerades
stavar samt ytter- och mittplankor, medan enbart stavar utsattes i vixt-
huset och i Norrfors., Resultaten efter T &r framgdr av tab, 10, Fndast
stavarnae frén det yttersta skiktet visar en medelvaraktighet som Sver-
stiger den for stavar frdn oimpregnerade stolpar., Detta visar att in-
tréngningen varit otillrécklig, enér stavar tillhdrande skikt 2 och delvis

skikt 3 legat utanfdr kérnvedsgrénsen.




Ytter- och mittplankorna visar ett léngsammare rétférlopp pd grund

av grévre dimensioner samt kérnvedshalt,

Férsdk 22 A och 22 B, Imgregnerigs av_bjdrk och bok med K 33, KP-Cuprinol

och kreosotol;]a.

Forsoket utsattes 1960 i Simléngsdalen och Bogesund samt omfattar
200 stavar och 80 stolpar. Tab. 1l visar upptagningen av impregnerings-
medel samt resultatet av stavférsdket efter 6 &r.

En jémfdrelse mellan de bdda tréslagen betr. rdtangrepp visar att
ingen sdéker skillnad fdreligger, Inte heller kan &nnu ndgon skillnad fast-
stéllas mellan effekten av K 33 och KP-Cuprinol i detta forsdk,

*  Av stolparna visar hittills endast de oimpregnerade rdtangrepp.

Forsdk 23 A. OPM-impregnering av gransplimt och grankérne med K 33.
Forsdket utsattes 1960 i Simlédngsdalen och omfattar 90 stavar, 2

koncentrationer av K 33 anvéndes och behandlingstiden av 8 tim, Av tab,

12 framgdr dels upptagningen och dels resultatet efter 6 &r. Av stavarna

frén grankérna har ett stort antal utddmts vid bSjningsprovet, medan splint-

stavarna &nnu &r friska. I grankérnan blev intréngningen av K 33 obetydlig,

vilket gynnar angrepp av bl.a. mdgelrdta, som snabbt minskar bSjhdllfast-

heten.




FIELD EXPERIMERTS WITH DIFFERENT
PRESERVATIVES APPLIED BY PRESSURE,

Revised in 1966; Mo II,

The present paper reports on the results nos; 8 A, 8 B, 9 A, 10 A,
11 B, 1k A, 14 B, 16 A, 1T A, 19 A, 20 A, 2OvAA5 21 A, 21 AA, 22 A, 22 B
and 23 A,

The revision was carried out on the following dates:

Experimental Location Date
plot
. th th
1 S8imléngsdslen June 7" = 8", 1966 (exp. 19 A
and 20 A)',
oct. 6°® - T°B. 1066 (a1l other
exp-)
4 Ljungbyholn June 9*B, 1966
5 Bogesund Aug, 2%, "
6 Norrfors June 30°P ;"
{ Greenhouse Jan, lcth, 1967
Experiment 8 A, Stakes and poles treated with Boliden salt S and 8 25.

The experiment was set up in 1950 and 1951; All the stakes are
rejected (cf. report mo. 78 (table 1) and report no., 82 (table 12)), The
rate of decay is shown in fig. 1. The results with the poles are given in
table 1. In the greenhouse the attack on the S-treated poles were moderate -
severe and moderate on the S 25-poles. No decay was apparent on the treated
poles in Simldngsdalen and Bogesupd.



Experiment 9 A,

Stekes trested with pentachlorophenol, zinc and chromate

The experiment wes set up in 1951 in Simldngsdalen and comprised 170
stakes, treated with pentachlorophenol, sodium pentachlorophenolate and
the latter + various amounts of zinc sulphate or potassium chromate. The
retention and the result after 15 years are shown in table 2, All stakes,
containing only pentachlorophenolate, were rejected after 5-6 years. Addition
of zinc or chromate lengthened the average life time 2-3 years, However,

treatment with pentachlorophenol is superior.

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

The experiment was set up in 1951 in Simléngsdalen and comprised 162
stakes, The fractions used are listed in fig. 2, where also the rate of decay
during the 15 years is shown. The best result was obtained with creosote,
from which alkaline substances were extracted with 1 % sulphuric acid.
Phenol-poor creosote was inferior to all other fractions. Extraction with
hydroxides (NaOH, Ca.(OH)z) or a higher concentration of phenols caused no

remarkable change of the preserving effect of creosote.

Experiment 11 B, Posts, treated with Boliden salt BIS and creosote after

peeling by different methods, with and without water storing.

The methods were described in Report No. 86.

Table 3 shows the retention and the results after 15 years in Simldngs-
dalen., As to the untreated posts the average life time is independent of
the peeling. Water storing favours the retenmtion at the shortest pressure
time, With increasing pressure time this difference was diminshed. In

several cases less decay was found in the water stored wood.

Experiment 14 A and 14 B, Stakes and poles treated with Boliden salts
using the oscillating presture method (OPM).

The experiment was set up in 1952 in Simléngsdalen and Bogesund and




comprised 300 stakes and 120 poles, The Boliden salts TV and TV 50 were
used. TV comtains only zinc s;.lts while TV 50 contains 50 % zinc/ and SO %
copper salts. The arrangement of the experiment, the retention and the
result after 14 years are shown in table 4, The copper-containing salt has
given the best result, especially with pine sap wood. Treatment of spruce
with TV increased its average life time 2 - 4 years, whereas several
spruce stakes, treated with TV 50, are still sound or moderately decayed.
Table 5 shows the results obtained with treated poles. Alsoc here TV 50
is superior, at least in Simldngsdalen. The degree of decay is about equal

on pine and spruce.

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

pentachlorophenol and arsenic.

The experiment was set up in 1953 in Ljungbyholm, Norrfors and in
the greenhouse and comprised 400 stakes. They were treated with solutions
of copper and zinc salts, pentachlorophenol, A3203 and Asao5 in concentra-
tions, shown in table 6 and fig. 3, where also the retention of the pre-
servatives and the results after 13 years are found.

In the greenhouse only 3, decayed, stakes are remaining, whereas the
stakes at the fields are slightly attacked. From the results is found that
copper has a strong protective effect which is further increased by the

addition of pentachlorophenol, arsenic or zinc.

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

In autumn, 1955, the stakes were set out in four different places
'in the field, and in the greenhouse. The treated stakes had been impregnated
with five different concentrations of S 25, KP=-Cuprinol, Celcure and
creosote. The results of the examination of the stakes are in table 7.

Of the stakes in the greenhouse seven of those treated with the

highest concentration of creosote are left,




The most severe attack on stakes in the field occurred at Simlédngs-
dalen, '
The rate of decay is shown, in regard to the salts, in figs. 4 and

5. Pig, 6 is a comperison of the rate of decay for creosocte and for K 33.

Experiment 19 A, Stake experiments with Boliden salts S 25 and K 33,

The stake experiment was set up in spring, 1957, at four places in
the field, and in the greenhouse. The result of the examination after 9
years is shown in table 8, The stakes in the greenhouse and in Ljungby-
holm have suffered attack in all concentrations., The attack is most severe
in stakes treated with S 25, In fig. 7 is shown the rate of decay in Sim-
ldngsdalen and in the greenhouse.

The salts S, 8 25 and K 33 contain approximately the same amounts 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

series, K 33 is better than S 25, and S 25 is somewhat better than S.

Experiments 20 A and 20 AA, Stakes treated with K 33, KP-Cuprinol and

creosote.

The experiment was set up in 1959 in Simléngsdalen and Bogesund and
comprises 493 stakes. They were treated with 5 concentrations of K 33 and
KP-Cuprinol and 6 concentrations of creosote. The highest concentration
used is twice the normal concentration. The retention and the result after
T years are shown in table 9. Simultaneously beech-stakes were treated with

3 concentrations of KP-Cuprinol (20 AA) (table 9).

Experiments 21 A and 21 AA. Stakes and deals excised from pine poles
treated with K 33, KP~Cuprinol and creosote.

The poles were treated with normal and half normal concentration of

K 33 and KP-Cuprinol and with one concentration of creosote. The methods



used and the retention were given in Report Fo. 86.

The experiment was set up in 1959. Stakes, outer and middle deals
were placed in Simléngsdalen and Bogesund. In Norrfors and in the green-
house only stakes were placed. The result after 7 years is illustrated
in table 10. Only the stakes taken from the outermost layer show an average
life time exceeding that of the untreated ones. Thig. indicates that the
penetration has been insufficient, as stakes fraom layer no. 2 and partly
no. 3 were situated outside the heart wood., The outer and middle deals
show a slower rate of decay because of larger dimensions and content of

heart wood.

Experiments 22 A and 22 B, Stakes and posts of birch and beech, treated
with K 33, KP-Cuprinol and creosote.

The experiments were set up in 1960 in Siml&ngsdalen and Bogesund and
comprised 200 stakes and 80 posts. Table 11 shows the retention of the
preservatives and the result of the stake tests after 6 years.

A comparison between the two wood specimens as to the decay indicates
no significant difference. Neither can any difference between the effects
of K 33 and KP-Cuprinol yet be established.

So far only the untreated posts show decay.

Experiment 23 A, Stakes of spruce sap and heart wood, treated with K 33

by the OPM-method.

The experiment was set up in 1960 in Simléngsdalen and comprised 90
stakes. Two concentrations of K 33 were used and the time of treatment was
8 hours,

Teble 12 shows the retention and also the results after 6 years, Of
the stakes from the heart wood a large number has been rejected by the
bending test, whereas the sap wood stakes are still sound. The penetration
of the heart wood was very insignificant, which favours attacks of soft rot

resulting in a rapid loss of the Sending strength.



Tabell 1.

8 B: '§tq1§f6rs6): med Bolidensalterna S och 8 25; resultat efter 1li &r

i vixthus och 15 &r p& provfdlten Bogesund och Simléngsdalen.

8 B: Tests with pos't's» treated with the Boliden salts S and S 25; results
after 14 years in the greenhouse and 15 years on the experiment
plots at Bogesund and Simléngsdalen,

i

|
| ‘ Upptagning
! Provfdlt Impregnerings- Retention
medel Xg Lb
Experiment | Preservative pgr per
plot cu,
i |
: Vaxthus Bolidensalt S 11.8 0.78
Green- '-_ " 8 25/13.0 0.81
; house | ;
: ! i
Vi oimpregnerade i
untreated i
| Bogesund Bolidensalt 8 12,0 0.75
v . 8 25|11,6 0,72
oimpregnerade
: untreated {
H i
! S8imléngs~ | Bolidensalt 8 ! 10,5 0.66
E dalen ‘ " s 25!12,0 0.75
; I oimpregnerade

f untreated

:
i

Antal

stolpar

No. of
posts

e sttt e o

8
10

O

10
10

10

i
Stolparnas tillstdnd °
Condition of specimens Rit«

-

i Va.re.k;

‘Priska  Med Utd&ndalstyrka tighet
réta i Index &r |
Sound Decay~ Re- | of Av. |
ing moved decay . life
! years
! B
- 8 - T3,
- 10 - | k2,5
- - 5 '100 |o0.8
- 7 - 32
1 8 - i 22M
- - 20 100 {10.3
: : ¢
10 - - 0
10 - - 0 |
- - 10 100 | 6.2 |
! ;




Tabell 2, 9 A: Stavforsdk med pentaklorfenol, natriumpenteklorfenolat, natrium-
pentaklorfenolat + zinksulfat eller kaliumkromat. Resultat efter
15 &r i Simléngsdrlen.

9 A: Test of stakes, treated with pemtachlorphenol, sodium pentachlor-
phenolate, sodium pentachlorphenolate + zinc sulphate or potassium
chromate. Results after 15 years. Simléngsdalen.

u . Upptagning Stavarnas tillsténd
Provfalt Impregnerings- Retention  [Condition of specimens |R&t- Medel~
medel Kg Ib |Friska | Med |Utddmde |styrka | varaktig-
Experimen- Preservative pgr per rita Index het, &r
tal plot n cu.f. [Sound Decay+ Rejec~ of Av, life
ing ted decay years
Simléngs- Oimpregnerat - _ - _ 10 100 b0
dalen Untreated
Pentaklorfenol
1 Pentachlorphenocl 35.41 2.21| 8 2 - 5.0
" 9.5} 0.59]1 2 8 - 22.5
" 4.s| o0.28] - 10 - 50.0
Na-pentaklor- 58.,2] 3.64) - - 10 100 6.1
fenolat 28.91 1.81) - - 10 100 5.7
Sodium penta- 14,3} 0.89} -~ - 10 100 5.1
chlorophenolate 6.9| 0.43}] - - 10 100 4,7
1)
n + ZnSO 55.3 3.""6
4 21.7] 1.36] ~ 1 4 90.0
” 2 .1 R
”
1 L] L )
plegl- |- s (e | e
" 6.8| 0.4
yl 32 o] - - 5 100 5.2
" + K.Cro 28.1{ 1.76
2 h . . - - .
9.k 0.59 15 100 8.1
" 11, 0.
3.; O.Zi - - 15 100 Te2
"
ol oitl - - 15 100 6.6
n
3.3] 0.21
B | 1.1 o007 - - 15 925 7.6
1) Upptagging: Ovre raden: total méngd; undre raden: méngd ZnSQ, resp. K.CrO,.
Retention: toper line: total amount; lower line: amount of nSOhvang Kzéroh, resp,




Tabell 3. 11 B:

Stolpar, impregnerade med Bblidéh-sait BIS och kreosctolja efter

olika barkningsférfaranden (se sidi 2 ), vattenlagda och inte
vattenlagda, Olika trycktider, Resultat efter 15 &r., Simldngs-

daleh,

11 B: Posts, treated with Boliden salt BIS and creosote after various
methods of peeling (cf. p. T7)y with and without water storing.
Different pressure times, Results after 15 yekrs, Simldngsdalen.

—— . S — o —
} Upptagning Stolparnas tillstdnd ! :
Provrilt Impregnerings- | Retemtion . Condition of specimens R&t- Medel-
medel ' i ‘ ‘styrka | varak-
; " Kg | Lb | Friska| Med Utddma ;Index , tighet
Experimen- Preservative - pgY per } réta | i of ar
tal plot ‘'m cu.fo . Sound Decay=- Re=- decay | Av.life
! ; “,._-u e ing ijecteg_ | years
1 i i
! i | {
8iml&ngs- Oimpregnerad ; ! ! : ‘
dalen Untreated : ; i
} !
Barkning
} Peeling ;
[ ) |- - - - 5 100 9.0
vattenl, ;
: mel' st. i - - - - \ 5 100 9.8
b (2) - - - - 5 100 | 10.5
vattenl, g
vater st. - P - - I = 1 5 100 9.3
! ;
(3) - . - - - 5 100 9.0
vattenl, f
water st. | - - - i - 15 100 9.3
| : i !
1 i ; |
1) :
. Boliden-salt BIS |
(1) 4,53 | 0.28 1 2 - 16,7
vattenl, E i
water st, 18,65 | 0,54 1 2 - 16.7
]
(3) 5.10 ' 0.3 | - | 3 - 250
vattenl. ! i : ‘

1) 2 ’. 30 mino

vacuum, 5 min., tryck. (pressure).



Tab. 3, forts.

S—— 4
’ Upptagning | Stolparnas tillsténd 'Medel-
Provfalt Impregnerings- _Retention ondition of specimens | Rot- varak-
medel ["Xg | Ib Iska | Med [Utdcmda | styrka [tighet
Experimen- , i | pgr | per réta Index ; #&r
tal plot Preservative . - cu, f. Found Decay-« Re- of :Av,1ife
! | ing Jjected decay 1 years !
o T | ‘ i
Siml&ngs- Boliden-salt BISZ) ‘ ; ;
;dalen (1) P 7,31 {06 2 1 - 8.4
vattenl,
water st, o.41 10,591 1 2 - 16.7
(2) 6,69 | O.k2; 2 1 - 16.7
vettenl, ‘
water st, 7081 0.1&9 - 3 - 25.0
(3) 7055 0.&7 - 3 - 2500
vattenl, ;
water st. 8.13 | 0.51 z 2 1 - 8.4
Boliden-salt BISS)
(1) 8.47 10,53} 1 2 - 16.7
: Vattenlo
i water st, 8-31 0052 2 1 - 8.’4
L (2) 8.10 | 0.51} - 3 - 25.0
't vattenl. ;
;_ water st. : 8-87 0055 1 - 8.14
L (3) ; 8.63 | 0.5h 2 - 16,7
vattenl, !
water st. 10.2 0.6k} 1 2 - 16,7
Kreosotol ja
Creosote i
(1) 80.5 5.05 3 - - 0
vattenl.
water st. 115,0 7.15% 3 - - 0
(2) 75.0 | b0 1 1 - 25.0
vattenl.
water st. 131.0 8020 - - 0
i (3) 69.3 L,33 - - 0
f vattenl. '
i ! water st. 11h.0 | T.aH 3 - - 0
2)

3) w

]

L "

, 120"

"

"

2 %, 30 min, vacuum, 30 min. tryck (pressure).

)s




Tabell 4, 1k A: Stavrsrsdk med impregnering medelst tryckvéaxling (OPM-metoden)
med Boliden-salt, Resultat efter 14 &¢ i 8imlidngsdalen och
Bogesund, ‘
1Lk A: Test of stakes treated with Boliden salt, using the oscillating
pressure method (OPM)., Results after 1b years in Simléngsdalen

and Bogesund,
o T | | . a | i
! , Upptagning ' Stavarnas tillsténd -
Provfdlt ~ Impregnerings- ._Retention Condition of specimens Rét- 'Medel-
medel | Kg | Lb [Friska ; Med  Utd&mda |styrka |varak- |
! Experimen- | : pgr { per réta | Index (tighet,&r
ital plot : Preservative ;om cu,f.Sound Decay-< Re- ¢ of iAv,1ife
: ! ing Jjected idecay | years
- e e s e 6 s e an e amma r». [ S
Bogesund - Tell, splint | ,
. Pine, sap wood ;
| Oimpregnerat D :
i Untreated Q '~'f aC 10 100 5.1 |
Boliden-salt TV | 11,32/ 0,71 - !} - 10 | 100 7.3 |
oo " | 7.97|0.50 | - ; - 10 | 100 8.1
; ’ P
" TV 50 P 14,570,911 6 , 2 25 |
" " . 8,53 0.53] 3 ! 3 L 7.5 i
5 ;
. Gran, splint i ‘ '
§ Spruce, sap wood :
i 1 4
! Oimpregnerat i ;
[riobe g - - - 0 100 4.8
Boliden-salt TV ' 8,34] 0,52 = - 10 |100 7.0
" " L 6,77, 02 - - 10 | 100 7.5
" M0 | 10,69 0.67; - 3 T ! T1.5 |
" " a 7,11 O k| - L 6 75.0
; ! :
Gran, kdrna ; ;
t i N
Spruce, heart wood | | | ? ,
* Oimpregnerat ;
. Untreated i - - 10 100 1.3
| Boliden-salt TV . 23bi0a5] - 1 - 10 | 100 7.0
| " ? ‘
; " : | 1.97(012, = i = 10 | 100 To7 |
| ! : ;
" ™v 50 : 3,68 0,23 - 1 9 95.0
; ! ] '
Vo "l 148009 - i - 10 ;100 . T.T




Tab, b » fort.s,

- et

o

| Upptagning | Stavarnas tillstdnd

Provfilt Impregnerings-~ Retention ndition of specimens
' medel Kg BA) iska | Med |Utdémda
Experinen- . per per réta
tal plot Preservative m cu.f. Bound | Decay-{Re-
ing _jJected
8iml&ngs- Tall, splint
dalen Pine, sap wood
Oimpregnerat - - _ 10
Untreated '
Boliden-salt TV 11.32; 0.M~ - 10
" " T.97 ! 0.50 « - 10
" ™v 50 14,57 0.912 1 T
" " 8,53} 0.53| - 1l 9
Gran, splint
Spruce, sap wood |
Oimpregnerat - - - 10
Untreated
Boliden-salt ™V 8.34 O.Sj - - 10
" " 6.7T, 0.42 - - 10
" ™ 50 10,69 | 0.67}- 2 8
" " 7.11| 0,hl}j- - 10
Gran, kirna
Spruce, heart
Oimpregnerat - - - 10
Untreated
Boliden=salt TV 2.3k | 0.15| - - 10
" "1 197 0.12)- - 10
"  mwso | 3.68; 0.23}- - 10
" " 1.48{ 0,09~ - 10

b

Rét-
styrka
Index
of
decay

. et e o

100

100
100
75.0
97.5

varake-

tighet ,dr

Av,life
years

R

3.9

8.h
8.5

100

100
100
87.5
100 |

100

100
100
100
100

i 10,0

3.8

6.6
7.4

6.8

6.7
T.8
8.2

7.9




Stolpwfirsdk med impregnering medelst tryckvéxling (OPM-

metoden) med Boliden-salt TV.och TV 50. Resultat efter 1L &r
i Simldngsdalen och Bogesund.

1k B:

Test of poles, treated with Boliden salt TV and TV 50, using

the oscillating pressure method (OPM). Results after 1lh years
in Simlédngsdalen apnd Bogesund.

B )
i | Upptagning | Stolparnas tillstédnd
Provfilt Impregnerings- Retention |Condition of specimens | Rét- Medel~
‘ medel Xg Lb [Friska | Med r)tdﬁda styrka | yaraktig-
i : par | pet | rdte | | Index | bhet, &
Experimen~ | Preservative m cu.f, [Sound | Decay-! Rejec= of Av, life
tal plot | ! J ing .,ted decay years
| 1 T o
Simléngs- | Tall (Pine)
dalen Oimpregnerade - - - - 10 100 T.2
Untreated
. Bolidemsalt TV | 1.29 5 5 - 12.5
" TS50 2.05 10 - | - 0
Gran (Spruce)
8:?:5:?“0 - - - - 10 100 1.2
Bolidensalt TV 1.50 6 " - 10,0
" os50 | 2.52 10 - - 0
Bogesund Tall (Pine) [
ggﬁ::‘;‘de - - - 10 - 21.5
Bolidensalt TV | 1,35 | 0.08 10 - - 0
" TS50 1,82 | 0.11 10 - | = 0
|
Gran (Spruce)
e | Lo e |1 s [ e
Bolidensalt TV 3.44 | 0,22} 10 [ - - 0
" TS50 219, 0.1k 10 - - 0




Tabell 6. 16 A: Forsdk med stavar, impregnerade med olika kombinationer
av koppar,. zink, pentakiorfenol, arseniktrioxid och arsenik-
pentoxid. Resultat efter 13 &r, Vixthus, Ljungbyholm och
Norrfors.

16 A:

Tests of stakes, treated with various combinations of copper,

zinc, pentachlorophenol, arsenic trioxide and arsenic
pentoxide, Results after 13 years. Greenhouse, Ljungbyholm

and Norrfors.
] — :
Impregnerings- | Upptagning Stavarnas tillstdnd ‘ i
medel Retention Condition of specimens R&t- Medel-
Kg | Lb Friska MNed | Utd3mda | styrka! varak-
Preservative pgr per rota . Index tighe‘g,éz__-
m icu.f.Bound | Decay- Rejec- of Av, life;
: ing | ted decay | years |
Vixthus ' [
Greenhouse ;
gg’x:g:;"“ - - 110 100 0.6 |
53 A 6: 0.6 % Cu | b3 | o.27l - 119 95,0 |
53 A k: 0.4 % Cu | 2.8 | 0.8 - - | 10 100 7.9
53 B 8: 0,133 % Cu. /.667 % an 5.7 | 0.36 - - 10 100 5.7
53 B 6: 0.1 % Cu, 0.5 % Zn 4.3 ! 0.27] - - 10 100 ‘b4
53 D 6: 0.6°% Cu. 0.3 ¥ Pe 6.4 ' 0.k0 - - | 10 100 | 10.4
53 D b: 0.4 % Cuy 0.2 % Pe b2 o.zj - I - 10 100 9.1
53 E b: 0.4 % Cu, 0.4 % Pe 5.6 | 0,39 - 1 9 95.0;
53 F 6: 0.6 £ Cu, 0.31 ¥ As,", 6.5 ; 0.4 s 1 9 95.0
53 F k: 0.4 % Cu; 0.2 % A3203 b2 ! 0.26/ - - 10 100 8.8
53 G 6: 0.1 ¥ Cu, 0.5 % Zn, 6.0 | 0.39 - - 10 100 3.6 |
0.25 % A"a°5 |
Ljungbyholm
g:},’::g:"‘“ - - | 10 i 100 4.0
53 A 6: 0.6 § Cu 4.3 | 0.211 6 b - { 10.0
53 A b: 0.4 % Cu 2.8 0.18, 3 T - . 17.5
S3 A 3: 0.3 % Cu 2.1 ' 0.13] 6 L 12 10.0
53 B 8: 0.133 % Cu, 0,667 % Zn| 5.7 ; 0.36 7 3 - 1.5
53 B 6: 0.1 ¥ Cu; 0.5 % 2n 4,3 | 0,27 1 9 - 25.0
53 C 8: 0.8 § Pe 5.0 | 0.35 - - 10 100 9.0
53 D 6: 0.6 % Cu, 0.3 ¥ Pe 6.3 0.39‘ 10 - - 0




Tab, 6, forts.

T v ¥
Upptegning | Stavarnas tilisténa
Inpregnerings- Retention Conditioh of specimens|{ R3t- Medel-
medel Lb Trriske | Med |Utdamda| styrka @ varaktige
Freservative 25 | onitdsount | Deony-|Rejece | of | Avedire
: {ing [ted decay years
53 D b: O\b $ Cu; 0,2 % Pe  |b.2 [0.26] 9 1 - a5
53D 3: 0i3 % Cu, 0.15 % Pe [3.1 |0.19} 3 T - 115
53 B b: 0.h $Cu, OLb S Pe 5.6 0,35] 4 . 6 - {150
53 F 6: 0,6 % Cu, 0.31 % As 0, T4 (0461 9 1 - 2.5
53 F 4: 0.4 % Cu, 0.2 % As 0, b2 i0.,26) 7 3 - P TS5
S3 F 3: 0,3 % Cu, 0,155 % As,0y3.3 0.2} 5 5 - g_ 12,5
53 G 6: 0.1 % Cu, 0.5 % 2n, g |
0.25 % As 0, 5.5 0,34 = 10 - | bo.0
Norrfors l ‘ .‘
. i
Gimpreguerase N N
53 A 6: 0.6 % Cu k.2 |0.26 |10 - - 0
53 A h: 0.4 % Cu 2.8 0,18 ;10 - - 0
53 A 3: 0.3 % Cu 2,1 0.2 1 1 2 22.5
53 B 8: 0,133 % Cu, 0.667 % Zn{5.7 ,0.36| 9 1 2,5
53B6: 0,1 %Cu, 0.5%2n [h3 (0.27( 6 3 17.5
53D 6: 0.6 % Cu, 0.3% P [h2 -0.26|10 - ’ - 1o
53D 4: 0.4 % Cu, 0.2 % Pe k.2 .0.26 |10 - | - 0
53D 3: 0.3 % Cu, 0,15 % Pe |3.2 ;0.20! 9 . - ‘ 2.5
53 E b: 0.4 % Cu, 0.4 ¥ Pe 5.6 | 0.35 ? 10 - - 0
53 P 6: 0.6 % Cu, 0.31 % As,Q, 6.3 039 (10 | - - . 0
53 F 4: Ok % Cu, 0.2 % As0, h,2 ‘0.26 10 ! - - L0
53 F 3: 0.3 £ Cu, 0,155 ¥ Ag, Q3.1 éo.19 10 - - .0
53 G 6: 0.1 % Cu, 0.5 % Zn, i {
0.25 % As,0, 6.2 10,39 8 2 - f T.5
| L !




Tabell T. 17 A: Stavfars& med 8 25, KP, Celcure och kreosotolja; resultat efter

11 &r p4 provediten 1, b - 7.

17 A: Tests of stakés treated with 825, KP, Celcure and creosote;

results after 11 years oh experimental plots No, 1, b - 7.

. o o ———

P , | Upptagning - Stavarnas tillstnd Medel-
. Provfélt Impregnerings- | Retention _1Condition of specimens |R3t- |varak-
SR nedel | Kg | Lb | Friska | Med |Utddmdas | Styrha tighet
. Experimen- . pgr  per | réta of  |Av. 1ife
tal plot Preservative m cu.,f, Sound I?ecay- 13e- decay iyears
ing Jected :
= |
icreal e~ R R S IR P PP P
8 25 1 19,8 | 1,24 | 13 6 1 13,8
" 9.9 { 0,62 ! - 2 18 96,2 |
" b9 | 031! - - 20 100 | 6,6
" 2,k ! 0,15 ! - - 20 100 ¢ 5.8
" 1.0 | 0,06 | = - 20 100 | 31
KP 5.6 | 0.35 | 3 T - 17.5
" 2.9 018! - 6 4 67.5
" 1.4 10,09 | - - 10 100 6.3
" 0.7 | 0.0% | = - 10 00 | 5.3
" 0.3 | 0,02 | - - 10 100 . 25
Celcure 21,5 | 172 | 9 1 |- 2.5 |
" 113.7 { 0,86 | 2 8 | - 25.0 .
v {6l 1 040 - 8 2 60.0
" 3.2 { 0,20 | = - 10 100 : 5.5
" 1.3 | 0,08 | - - 10 100 | 2.6
Krecstolia | 259 (1619 | 9 1 - 2.5 |
" 132 8,25 | 5 5 - 15.0 |
" 70 | 437 | - 9 1 50,0 |
" 28 (175 - - 10 100 Tl
" I B PEUI0 P 10 100 | T.6
Bogesund 3:3;3:;1'& 1 - - ! - - I 29 iloo | 4.8
8 25 119,8 | 1.2 ; 12 5 3 | 212
" 9.9 {0.62 | 3 8 T | 63.0
" o 103111 110 {9 650
" 2.5 | 0.16 i - 1 19 g2 |
. 1.0 {006 | - - 12 10 ;5.2




Tabell 7. 1T A: Stavférsdk med S 25, KP, Celcure och kreosotolje; resultat efter

11 &r pd provfflten 14 bk - 7,

1T A: Tests of stakes treated with 8 25, KP, Celcure and creosote;
results after 1l years on experimental plots Fo, 1, h -7,

Upptagning Stavarnas tillsténd

Provfilt Impregnerings- Retention Condition of specimens | Rot=~ Medel-
medel Kg | Lb Friska | Med [tdémda | styrka | varak-
. pgr | per . | rita Index tlsh?t,&r
Experimen~| Preservative m feu.f. Sound : Decay=- Rejec- of Av.life
~ tal plot _ . ‘ ing -'+— ted . decay !years
. . ! |
pounety- | Dimpreguerat - e - 20 00 | T
8 25 19.9 . L2k 15 |5 |- 7.5 :
" 10.0 | 0.625 4 , 8 . 8 51,2
" 4.8 | 0,30 3 e 87.5 |
LB 2. ; 015! - - 20 100 6.1
1.0, 0.06! - = e 100 5.5
xr 5.6 035 9 1 ! - 2.5
" 2,8 1 0,17 8 2 - 5.0
" 14 009 3 | 6 | 1 21.5
" 0.7 | 0.6b/ - 2 | 8 85.0
" 0.3 ' 0,02 - - |10 100 6.0
; . |
Celcure 2.0 | 1,75 10 - ; - 0
" 13.1 | 0.82, 9 1 - 2.5
" 6.b ; o.ko: 8 2 - 5.0
" 3.2 0,20 2 3 5 60.0
" 1.3 | 0,08 - 1 | 9 92.5
Kreosotol ja 251 '15.69 | 3 T - 17.5
" 127 ,79!»; 3 T | - 271.5
" 70 | b.37( 1 7 2 52.5
" 8 175! - 1 9 95.2 |
" 19 119! - - 10 100 1;va.z)

. e et g o b




Tabell T. 17 A: Stavfdrstk med S 25, KP, Celcure och kreosotolja; resultat
efter 11 &r pd bfby'filten L, e Ts

{forts.)

17 At Pests of &a\iéhire‘ated with 8 25, KP, Celcure and crecsote;
resilts afber il yeurs on experimental plots Bo 1, b - T.

-

-

l Upptagning | Stavarnas tillstédnd o
Provfilt : Impregnerings- Retention Cox_xdition of specimens| R&t=- Medels
, medel Xe Lb | Friska Med Utdimda| styrka | varak-
Experimen- } Preservative pgr per réta Index tighet:. o&r
tal plot m cu.f, Sound Decay- Re- of Av, life
{ ing jected | decay years
Bogesund | K P 5.6 | 0,35 10 - - 0
Lo 2.8 | 07| 7 2 1 12.5
. wbjoosl & fu 12 | 300
Poom 0.7 | o.08! o 6 b i ST.5
J 0.3 | 0,02| = - 10 | 100 Tob
Celeure | 27,6 | 1.72 | 10 - - 0
I '13.6 | 0.85 ' 10 - - 0
" 6.5 | O, k1 I 10 - - 0
" 3.2 | 0,20 i 6 " - 10,0
. " ' 1.3 |008; - 1 5 1 95.0
' Kreosotolja 257 (16,06 7 |3 - s
» Creosote | 128 | 8.0 : 3 5 2 b2.5
toom 0 3Ty 2 8 - 30.0
{ " 21 i 1.69 |- 3 ( 82.5
A 20 11,25 - |3 7 82,5
! i




Tabell 7. 17 A: forts.

Upptagning , Stavarnas tillsténd
Provfilt | Impregnerings- | Retention | Condition of specimens , R3t- | Medel-
medel Kg Lb |Friska | Med [Utdémda |styrks|varak-
. pgr per réta . Index tighet.:,h
Experimen- | Preservative m cu.f. ' Sound Decay< Rejected] of {Av, life
tal plot ; ing decay years
. |
Norrfors g::g::xm - P . - - ! 20 100 1#:7
825 19,9 1.2k 20 - 1 - 0
" 9.9! o,62! 13 5 2 16.3
" %8/ 030! 2 | T | 11 | 63.8
" ' ah| 05| - 3 017 21.3
P { 1.0 0,06 - - | 20 100 k9
KP 5.6 | 0.35 9 1 | - 2.5
" 2,8 | 0.17 6 O 10.0
" | 1.4 009] 3 1 62.5 |
" 0.7 | 0.0k 2 3 1 5 57.5 |
" . 0.3 | 0,02 - - 1 10 {100 5.9
|
] Celcure 21.6 | 1.72 | 10 - . 0
1 oo 13,7, 086, 10 | - | - ' 0
] Lo 6.3] 0,39 5 2 | 3 | 350
" 3.2/ 020, 3 |2 | 5 550
" 1.3{ 0,08 - 1 3 9 92.5
Kreosotol ja 256 {16.0 | 10 - : - o
" 121 w8 |2 | - 5.8 |
" 70 | k.37 , - 10 | - 52.5
" | or 169 - 1 ! 9 [ 950




2k,

Tabell 7. 17 A: Stavférssk med 8 25, KP, Celcure och kreosotoljaj resultet
(forts.) efter 114r pd provfilten 1, & - T,
17 At Tests of stakes treated vith 8 25, KP, Celcure and crecscte}
results after 1l years on experimental plots No., 1, 4 = T,
: Upptagning Stavarnas tillsténd
Provfilt |Impregnerings-| Retemtion | Condition of specinegr‘ - Medel-
medel yTka varak-
Kg |.Lvb Priska | Mea |Utaimds tighet
per per réta - [index &r
Experimen~| Preservative o3 cu.f, { Sound |Decay-|Rejected of Av, life
tal plot ' ing ﬂlecw years
Véxthus Oimpregnerat - - - - 20 }100 0.6
Greenhouse| Untreated
8§ 25 18,0 | 1.12| - - 20 {100 6.2
" 9.0 | 0.56{ = - 20 |00 3.8
" kS5 | 0.28| - - 20 100 2.3
" 2,25| 0.k} - - 20 {100 1.9
d 0.9 | 0.06 | - - 20 {100 1.1
KP 5.6 | 0,35 | = - 9 {100 7.3
" 2.88{ 0.18 - - 10 100 5.5
" 1.4 | 0,09 ! - - 9 {100 b0
" 0.7 | 0,04 | - - 10 |100 2.5
" 0.3 [ 0,02 | = - 10 {100 1.7
Celcure. 275 | 112 | - - 18 {00 7.8
" 13.7 | 0.86 | - - 10 |100 7.6
" 6.6 | OBl | - - 10 100 .9
" 3.1 | 019 | - - 10 100 1.9
" 1,3 | c.08 | = 10 100 0.6
Kreosotolja 260 |16.25 | - 3 75.0
" 135 8.4k - - 10 100 7.6
" 70 37T | - - 10 [100 b9
" 3% | 212 | - - 10 {100 3.3
" 19 1,19 | - - 10 100 2.9




Tabell 8, 19 A: Stavfdrsck med K 33 och S 25, Resultat efter 9 &r i Simléngs-
dalen, Ljungbyholm, vidxthus, Bogesund och Norrfors.

19 A: Tests of stakes treated with K 33 and S 25, Results after 9
years in Siml&ngsdalen, Ljungbyholm, greenhouse, Bogesund and

{

Norrfors:
Provfalt ,{mp"g“’i"s" Eifﬁifﬁﬁg coﬁta?l'iiﬁa 3:’2;1““&23,. Rét- |Medel-
| - medel Ke g Lb |Friska| Med [Utddmds |styrka |veraktig-
Experimen=- Preservative pgr per { réta . Index |het, 6.r
tal plot m cu.f. |Sound Decay+ Rejec- of Av, life
’ l}r:'i.ng ted ducey |years

Sinlangs- Oimpregnerad - - - 10 | 100 0.47
dalen Untreated ,

K 33 21,6 §1.35 10 - - 0

" 10.6 } 0,66 6 L - 10.0

" mlage | 2§03 (%3

" 1.1} 0.07 - - 0 2.9

s 25 22.3}1.39 8 2 - 5.0

" 10.8 ] 0.68 2 - 8 80.0

" 5.4 § 0,34 - - 10 100 6.0

" 2.6 ]0.16 - - 10 100 k.5

" 1.0} 0.06 -4 - 10 100 2.1
L jungby- Oimpregnerad _ - _ 10 100 3.5
holm Untreated

K 33 21.6 | 1.35 9 1 - 2.5

" 10,6 | 0.66 7 3 - 15.0

" 5.310.33 2 T 1 35.0

" 2.6 1 0.16 - 2 8 87.5

" 1.1} 0.07 - - 10 100 4.0

825 22.1’1.38 7 # 3 - Te5

" 10.6 ] 0.66 1 4 5 67.5

" 5.4} 0,34 -1 9 95.0

" 2.5 0.16 - - 10 100 k.9

" 1.0} 0.06 - - 10 100 3.7




tab, 8, forts.

Provtilt Impregnerings- Upptegning | Stavarnas tillstdnd
medel Retention |Condition of specimens | Rét- Medel-
Kg Lb |Friska| Med |Utd&mda | styrka | varak-
Experimen- Preservative pgT per réta ) Index t ighe§ »Ar
tal plot m cu.f, |Sound | Decay-|Rejec= of Av, life
ing ted decay years
‘G,f':‘;:uh:use gxsz:g:zrad - - - 10 100 0.8
K 33 21.7 | 1.36] s 4 1 20,0
" 10.5 | 0.66{ 2 3 5 5T+5
" 5.4 | 0,34 - - 10 100 k.5
" 2.6 | 0.16] - - 10 100 2,b
" 1.1 | 0,07 - - 10 100 1.1
8 25 22,5 | 1.11] - 1 9 95.0
" 10.5 | 0.66] - - 10 100 b,2
" 5.5 | 0.34] - - 10 100 2.6
" 2.6 | 0.16] - - 10 100 1.5
" 1.0 { 0,06 - - 10 100 0.9
Bogesund O apregnarad - - - 10 100 3.4
K 33 21.5 | 1.34] 10 - - 0
" 10.5 | 0.66| 10 - - 0
" Selh | 0,34 8 - 2 20,0
" 2.6 | 0.16] 5 - 5 50.0
" 1.1 fo.07T| - - 10 100 5.2
8 25 22,4 | 1.40] 10 - - 0
" 10,7 | 0.67) 2 | - 8 80,0
" 5.4 | 03| - |1 9 92.5
" 2,6 | 0,16 - - 10 100 5,2
" 1.1 | o071 - 5 5 62.5
Norrfors gxﬁgzderad - - - 10 100 5.1
K 33 21.9 { 1.37] 10 - - 0
" 10,5 | 0.66] 10 - - 0
" 5.4 | 0,34 10 - - 0
" 2,6 | 0.16 2 6 2 37.5




Tabo 85 fOl‘tB.

Upptagning | Stavarnas tillstdnd
Provfilt Impregnerings- | Retention |Condition of specimens Réte |Medel-
medel © Kg . Lb |[Friska | Med [UtdSmda | styrka [varak-
pgr per réta - | Index {tighet
Experimen- Preservative m cu.f.|Sound Decay+4 Rejec~ of &r
tal plot ing lted decay jAv.life
) L years
Forrfors K 33 1.1 0 007 | 1 3 6 67.5
8 25 22,4 | 1,40 | 10 - - 0
" : 10,6 1+ 0,66 | 10 - - 0
" | 5.6 035} 5 3 2 21.5
" | 2.6 | 0,16 | 1 1 8 82.5
" | 1.0 0,06 | 1 - 9 . 90.0




Tabell 9. 20 A:

efter 7 &r i Simldngsdalen och Bogesund,

Stavforsdk med K 33, KP-Cuprinol och kreosotolja. Resultat

20 A: Tests of stakes treated vith K 33, KP-Cuprinol and creoscte.
Results after 7T years in Simldngsdalen and Bogesund.
Proviflt | Inpregmerings- | [TEATINE | havaet b einems| ROt~ |Medel-
medel Kg | Lb |Friska | Med [Utdimda| styrka |varak-
Experimen- Preservative pgr per _ réta . Index |{tighet,
tal plot n cu.f. } Sound Decay4 Rejec=| of ar
ing ted decay |Av. 1lif
years
Simléngs- Tall (Pine)
dalen 3:;‘52:52;”“ - - - 10 100 2.9
KP~Cuprinol 5.711 0.36 15 - - 0
" 2.63] 0.16 10 3 2 20.0
" 1,L4§ 0,09 1 6 8 70.1
" 0.70| O.Ohbk - - 15 100 4.3
" 0.27 0,017 - - 15 100 2.8
K 33 { 25,981 1,62 1 15 - - 0
" 12,50f 0,78 10 2 2 1 19.7
" 6,641 0,h2 5 5 L 39.4
" 3.23 ! 0.20 - - 15 100 5.3
" 1,21} 0,08 - - 15 100 4,7
Kreosotol ja jub2,6 21.66 1 6 8 - 1L4,3
Creosote 267.2 | 16,69 9 6 - 10.0
" 113.0 | 7.06 3 10 2 36.7
" 56,6 3.54 2 2 11 78.5
" 21.6 1,35 - - 15 100
" 12,8 0.80 - - 15 100 b2
Bok (Beech)
Oimpregnerad _ - - 10 100 3,1
Untreated
KP-Cuprinol N 4 2 6 1 28.0
" 3% - 8 1 36, b
" 29 - 2 7 86.8




Tab, 9, forts,

Proviglt Impregnerings- ngzzfgigg Coiggzg:za:ft:;tzgizis Rét=- | Medel=-
medel Ke Ib | Friska| Med [Utddmda|styrka | varak-
. ] pgr per réta . Index tighgt,éz
Experimen~ Preservative m cu.f. | Sound { Decay~} Reje¢. ! of Av.life
tal plot ing ted decay years
Bogesund 8§:§:§§2§rad - - - | 1w |00 3.8
KP-Cuprinol 5.T73 § 0.36 14 - - 0
" 2.64 | 0.17 13 1 - 1.8
" 1.39 | 0.09 13 1 - 1,8
" 0.70 §{ o,0L 6 5 3 36.0
" 0,27 § 0,02 - b 9 79.8
4
K 33 26.29 | 1.64 13 1 - 1.9
" 12,64 § 0.79 1k - - 0
" 6.50 } 0.b1 12 2 - 3.6
" 3.12 | 0.20 6 1 T |54.0
" 1.21 { 0.08 3 3 8 66.6
Kreosotolja k34,0 }jo71.12 10 2 - L
Creosote 259.7 }16.,23 10 2 1 13,3
" 116.7 | T.29 9 - |21.6
" 59.9 | 3.56 9 25.2
" 22,1 1.38 - 10 T0.2
" 13,1 0.82 - 5 84,6
Bok (Beech)
clapregmersd | o R R U
KP~Cuprinol I 4 8 - 2,8
" 3% 6 3 - 1,2
" 2% L 3 2 Lk,8




Tabell 10, 21 A:

ik

Forsbk med stavar, utsdgade ur olika skikt av stolpaer

impregnerade med K 33, KP-Cuprinol och kreodotolja samt ytter-
plankor frén samma stolpar, Resultat efter?7 &r i Simlé&ngsdeslen,
viéixthus, Bogesund och Norrfors.

Tests of stakes, cut out from different layers of poles,

treated with K 33, KP-Cuprinol and creosote and of the outer
deals of the same poles. Results after 7 years in Simléngsdalen,

greenhouse, Bogesund and Norrfors,

Stavernas tillstdnd

' merings. | UPPtagning| Stavarnas
Provralt anrggne_rmgs Retention | Condition of specimens } Rét- Medel=-
medel Friska | Med |[Utddmda | styrka varak-
. ) _ rota : Index ‘tighet ,&n
Experimental] Preservative Sound Decay4 Rejec= of Av, life
plot ing ted - decay years
Simlings- Oimpregnerad
3dalen Untreated
j
I' Stavar, skikt 1
‘ Stakes, layer 1 - - 16 100 2.7
" 2 - - 16 100 -3.0
" 3 - - 16 100 2,8
i " 4 - - 16 100 2.3
!
’ K 33 T
Stavar, skikt 1
ﬁ Stakes, layer 1 2 1 > 65.6
" 2 - - 8 100 3.2
" 3 - - 8 100 2.6
" h - - 8 100 206 '
K 33 3
Stavar, skikt 1
Stakes, layer 1 2 2 4 56.2
" 2 - - 8 100 3.3
" 3 - - 8 100 3.4
" 4 - - 8 100 2.7
@ C N hd 1
=-Cuprinol T
Stavar, skikt 1 ' ,
Stakes, layer 1 1 - T 87,5
" 2 - - 8 100 3.0
" 3 - - 8 100 2.6
" L - - 8 100 2.6




Tab. 10, forts,
- . Upptagning | Stavarnas tillsténd
Provialt Impregnerings- |petention |Condition of s ecimens | Rét- | Medel-
medel Friska | Med |Utddmda | styrka | varak-
. réta Index | tighet, &r
Experimen- | Preservative Sound Decay+4 Rejec=- of Av, life
tal plot : ing ted decsy years
Simléngs- KP-Cuprinol %
dalen Stavar, skikt 1
Stakes, layer 1 - - 8 100 3.b
" 2 - - 8 100 2.7
. " 3 - - 8 100 3.0
" L - - 8 100 2.7
Kreosot Creosote
Stavar, skikt 1 , :
Stakes, layer 1 - 2 6 8Lk
" 3 - - 8 100 3.0
" 4 - - 8 100 2.6
. i
Oimpregnerad
Untreated
Ytterplankor ]
Outer deals - 3 10 917
Mittplankor
Middle deals - 3 12 9k.2
K 33 2
Ytterplankor A
Outer deals 1 T - 28.1
Mittplankor
Middle deals 1 T - 28.1
K 33 z
Ytterplankor 1
Outer deals 1 T - 3k b
Mittplankor
Middle deals 3 > - 18.8




Tab, 10, forts,

I _ -
: Stavarnas tillsténd

Provfidlt Impregnerings- Upptegning ; Condition of specimens |R&t- Medel-
medel Retention |Friska ; Med (Utddmda |styrka varake-
Experimen- i rota ! Index tighet,&r
tal plot Preservative Sound | Decay- Rejec- of Av.life |
J’; ing . ted decay years !
———— . > -, - v~.|«...,...-..._._._.,..<_._4l
Simlangs- | KP=Cuprinol _11_ t | | :
" ! i
dalen Ytterplankor ! !
Outer deals - ! 6 . 2 : 68.8 !
Mittplankor i ? ’
Middle deals - T | 1 ! 46.9
KP-Cuprinol -12- i :
Ytterplankor | ?
Outer deals - i 8 - 5 62.5
Mittplankor : '
Middle deals - 3 g > i 90.6
Kreosotol ja ; | l
reosote : ’ [
i . {
Ytterplankor i i :
Outer deals 2 | 6 | - L 28
Mittplankor i
Middle deals ;28 - 2.9
Véixthus Oimpregnerad i | F
Greenhouse ree ! 4
Stavar, skikt 1 | - . - 16 100 0.75
Stakes, layer 1 ! i 2
n 2 - - 16 | 100 0.75
" 3 - L. 16 | 100 0.8
" 4 O R 1 . 100 0.7
f
K 33 -E ; i
. 1 i ; i
Stavar, skikt 1 - ; i g
Stakes, layer 1 1 - CoT ; 8 ! 100 2.7
" 2 L= - 8 | 100 1.4
" 3 I R 8 ' 100 0.9
' : t ;
" Lo L - f- | 8 100 0.7
. ] .
| |1 ! s '
K33, i 5 g
Stavar, skikt 1 ; :
Stakes, layer 1 = - 8 | 100 2.2
i " 2 l - - 8 100 1.0
" 3 | yo- - 8 100 1.2
" b - - 8 100 0.7




Tabi 10, forts.

|

Stavarnas tillstdnd
Condition of specimens

Provfdlt | Impregnerings- Upptagning | Priska Med Utdémda |RSt-  |Medel-
medel Retention réta styrka |varsk-
Experimen- |Preservative Sound Decay- Rejec- | Index [tighet ,&r
tal plot | ing ted of Av,life
| decay |years
1
Véxthus { KP=Cuprinol T
Greenhouse ?St:ava.r, skikt 1 - - 8 100 1.8
, Stakes, layer 1
" 2 - - 8 100 0,9
" 3 - - 8 100 0.9
" b - - 8 100 | 0.8
Staxes” layer 1 - - 8 100 | 1.2
" 2 - - 8 100 1.0
" 3 - - 8 100 0.8
" " - - 8 100 0.8
Kreosotol je
Creoscte
Staxes, layer 1 - - 8 w0 |3
" 2 - - - 8 100 2.3
| " 3 - - 8 100 0.9
" L - - 8 100 | 0.7
Bogesund Oimp erad
et
Seear, gkl 2 S - 16 |00 | 38
i . 2 - 2 1 90.6 |
| " 3 - 1 15 95.3
! " 4 - 1 15 95.3
5 1
L 1
g::k"::: i’:;:: 1 4 3 1 21.9
v 2 - 1l 7 93.8
. 3 - 1 7 93.8
n 4 - 1 7 90,6




Tab, 10, forts.

-T

? i Stavarnas tlllst&nd | %
_ Cond;tlon of _s_pecmens : . i
Provfilt . Impregneringis - Upptagning | Priska | Ut admda Utdémda |R&t- |{Medel- '
; medel | Retention | r&ta styrka' varak- |
Expermen-n , : Sound Decay- Rejec- | Index |tighet,&r
tal plot - Preservative ‘ ing ted . of lAv,life
; o f o decay |years |
i f % !
! 1 i !
Bogesund ;K 33 : T |
‘ Stavar, skikt 1 | ! !
. Stakes, layer 1 | 6 2 - i 9k |
" 2 | 1 L 3 ! 6u.8
| " 3 | . 1 T . 90,0
" 4 1 1 6 81.3 !
y
KP-Cuprinol T .
Stavar, skikt 1 ,
Sta.kes: layer 1 i 1 5 2 56.3 !
" 2 'l 1 6 81.2 |
" 3 - 1 7 ! 93.6 !
" L - 1 T 90.6
N 1 i 4
KP=-Cuprinol : 2z i
*—.E—-—-— ; - ]
Stavar, skikt 1 g’
Stakes, layer 1 | |- 5 1 53.3 |
" 2 - 2 6 8l. 4
: " 3 | D1 1 6 78.1 |
* " 4 i - 1 7 | 90,0
| Kreosotol ja ! ;
reosote i : :
Stavar, skikt 1 ; !
Sta.kes: layer 1 : L L - 18.8
" 2 , 2 2 L 6.9
" 3 D1 1l Tl
" 4 P - - 8 100 : 3,5
Qimpregnerad | ’ | ‘
i ntewrea;_"‘éga-_ : ' ;
Ytterplankor !
Mer deals T 8 1l ; 31.2
Mittplankor ; ! .-. i i
Middle deals | 5 6 5 48,5
1
K33 T !
Ytterplankor I 8 - 0 i |
Outer deals g | - ;
Mittplankor 8 ; o |
Middle deals 1 v : i - ] - l ]



Ta.b;' 10, forts,

Provfilt Impregnerings- Upptagning| Stavarnas tillsténd R&t- Medel-
medel Retention |Condition of specimens | styrka varak-
Experimen- Preservative Friska | Med |Utddmda I:gex ::8::;;
tal plot réta dec e;rs
Sound Decay+ Rejec- ay ¥y
ing ted
1
Bogesund K 33 2
Ytterplankor T 1l - 3.
Outer deals
Mittplankor
Middle deals 8 - - 0
1
KP-Cuprinol T
Ytterplankor
Outer deals 5 3 1 12.5
Mittplankor
Middle deals 1 6 2 - 6.2
KP-Cuprinol 2
Ytterplankor
Outer deals 5 3 - 9eb
Mittplankor
Middle deals 6 2 - 6.2
Kreosotol ja
eosote
Ytterplankor
Outer deals 7 1 - 6.2
Mittplankor 8 0
Middle deals - -
Norrfors loimEe%nerad
ntrea
Stavar. skikt 1
Stakes, layer 1 - 1 15 95.3
" 2 1 1 14 30.6
K 33 3
Stavar, skikt 1l h 1 3 hO 6

Stakes, layer 1




Tab. 10, forts.

Provfalt Impregnerings- Upptagning Stavarnas tillsténd
medel Retention Condition of specimens RGt=- Medel-
Experimen-| Preservative Friska | Med {Utddmda ;tng'::a :g::::
tal plot Sou ;é'xta Rej of Av lif;
nd ecayy Rejec- *
ing ted decay | yeers
Norrfors K 33 %
Stavar, skikt 2
Stekes, layer 2 - 1 T 96.9
" 3 - - 8 100
" L - - {8 100
K 33 z
Stavar, skikt 1 .
Stakes, layer 1 b 3 1 afg
" 2 3 1 4 53.1
" 3 - 1 T 90,6
" 4 1 - (f 87.5
KP-~Cuprinol -;L-_-
Stavar, skikt 1
Stakes, layer 1 1 1 6 78.1
" 2 - 1 7 90.6
" 3 - - 8 100 k.0
" h - - 8 100 h.h
KP-Cuprinol
Stavar, skikt 1
Stakes: layer 1 2 - 6 75.0
" 2 - - 8 100 5.8
" 3 - 8 100 4,8
" L - 1 7 90,6
Kreosotol ja
Creosote
Stavar, skikt 1
Stakes, layer 1 1 > 2 46.9
" 2 - 1 ({ 93.8
" 3 - - 8 100 4.6
" 4 - - 8 100 .5




Tabell 11, 22 A: Stavfdrsik med virke av bjdrk och bok, impregnerat med
X 33, XP-Cuprinol och kreosotolja. Resultat efter 6 dr i
Simléngsdalen och Bogesund.

22 A: Tests of stakes of birch and beech, treated with K 33,
KP-Cuprinol and creosote, Results after § years in Simlings-
dalen and Bogesund.

s Upptigning Stavarnas tillstdnd
Provrtit | seprogneringa- Retention _ | Condition of specimens | R&t- |Medel-
P medel |_Kg Lb Friska | Med |Utdfmda styrks |varak-
o o rgr |per | rote | Index |tighet,
imen- Preservative | m cuifs | Sound |Decays{Rejec~ ot ar
al plot ing |ted decay |[Av.lifel
— years
Bimlangs- Bjérk (Bireh)
dalen Oimpregnerad
Untreated - |- - - |2 100 1.9
K 33 20,7 | 1.32 6 " - 10,0
10.1 } 0,65 1 8 1 k0,0
5.1 0.33 - 6 ,‘ SS.O
2,% | 0,16 - 5 5 671.5
0.98 { 0,06 1 9 95.0
KP-Cuprinol 34,8 | 2,18 8 2 - 5,0
1609 1.06 5 5 - 1005
8037 0152 - 6 li 6205 - '
hoh} 0,25 | = - 10 100 3.2
$ 1459} 0410 - - 10 100 2.0
. Kreosotolja | 1T70.9 |10.94 - 10 | - 25.0
C!'GOMC 82o 6 ‘ 5 . 29 - 10 - hh.O
1,2 | 2,64 - 8 2 60.0
Bok {Beech)
Oimpregnerad
Untreated - - - - 20 100 2.2
9.4 | 0.60 2 3 1 22,8
b,T { 0,30 2 T 1 k0.0
203 0.15 - 1 9 95.0
0.93}{ 0.06 - 1 9 95.0
i
K?-Cuprinol 34,0 2.13 10 - - 0
16.3 | 1,02 k 6 - 22.5
8.03 0.50 - 6 b 65.0
3,931 0,25 ! - 1l 9 95.0




Tab: 11, forts.

Upptagning |Stavarnas tillsténd
Provfélt Impregnerings- Retention |Condition of specimens | R&t- Medel-
medel Kg | Lb |Priska| Med |Utdémda ;x"k‘ varsk~
. ex tighet ,4&r
, . PS’ per rita . of Av,life
Experimen- | Preservative m cu.f.|Sound | Decay=-{Rejec= dec e;rs
tal plot ing |ted & |y
Simla.BSS‘ KP—CllprinOl 1.56 0. 10 - - 8 100 2.8
dalen Kreosotol ja 1h3.1 9,16 1 9 - 22,5
34,4 2.20f - 7 2 61.6




Tabell 12, 23 A:

Resultat efter 6 &r i Simléngsdalen.

Stivférsak med OPM-impreégnerad gransplint och -kérna., K 33.

23 A! Tests of stakes of spruce sapwood and heartwood, treated by
the OFM-method with K 33 Results after 6 years in Simldngs-
dalen.

Upptagning | Stavarnas tillstdnd
Provfilt Impregnerings- Retention iCondition of specimens Rt~ | Medel-
medel Kg |Lb |Friska | Med |Utdimda |SLyTRR | TArake
Experimen- Preservative pgr | per ; réta of gr
tal plot m i cusf, |Sound éDecay-i Re- a ' Av. 1if
: ing jectea |decey !Av. e
L 1 years |
Simlings- | Gransplint
dalen Spruce sap wood ; |
i
Oimpregnerad
Untreated = - - - 10 100 1.7
K 33 2,85| 0.18] 12 2 1l 10.0
1.9 | 0.,12; 11 3 1 11.7
Grankérna !
Spruce heart wood | )
Oimpregnerad i
Untrested T N R 1 100 1.9
? K 33 3.92! o.,2! 3 9 3 0.1
| 2,051 0.13' 1 y |10 76.8
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Fig. 1. Forstk 10 A. Rotférioppet hos stavar, impregnerade med kreosotolja med 611]:5
halter av fenoler, syror och baser. Simldngsdalen.

Rate of decay for stakes, treated with creosote contdining various amounts
of phenols, acids and alcalies. Simldngsdalen.

1.
2,

e

4.
5e
6.

Kreosotolja, normal (4 % fenoler.

"

”"

"®

’
'y
’

extraherad med 1 % NaOH.

" " 14 Ca(OH)Z.
S rmagmm,
8 % fenoler.

0 ~ 0.1 % fenoler.

"

Creosote, normal (4 % phenols).

» extracted with 1 % NaOH.

, " " 1% Ca(OH),.
[} " " l % 32504.

s 8 % phenols.

s O = 0.1 % phenols,
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Pig. 2. Foredk 16 A. Rotforloppet hos stavar, impregnerade med olika kombinationer

av koppar, zink, pentaklorfenol, Ae,05 och A8,0;. Ljungbyhola.

Rate of decay for stakes treated with various combinations of copper,

zinc, pentachlorophenol, As,0, and 48,05, Ljungbyholn.

3

1. 55 A 631 0.6 % Cu 8. 53 F 61 0.6 % Cu, 0.31 % 48,0,
24.53 A 41 0.4 % Cu ' 9+ 53 F 41 0.4 % Cu, 0.2 % 48,0,
3, 53 B 8t 0.133 % Cu, 0.667 % Zn 10. 53 G 63 0.1 % Cu, 0.5 % Zn, 0.25 %
4. 5% B 62 0,1 % Cu, 0.5 % 2n 45203 '
5¢ 53 D 63 0.6 % Cu, 0.3 % Pe 11. 53 C 8: 0.8 % Pe
6. 53 D 4t 0.4 % Cu, 0.2 % Pe .12, 53 A 33 0.3% Ca -

753 E 43 0.4 % Cu, 0.4 % Pe 13. 53 D 3: 0.3 % Cu, 0.15 % Pe

14. 53 F 31 0.3 % Cu, 0,155 % As,0;



Poérsoék 17 A.

0,68 kg/m3

e o o e wo A

W,

§ 9 10 11 12 13 214 15
' &r
years

" " T B | T ¥
7T 8 9 10 11 12 13 i: 15
Celcure ' _ years

Fig., 3 Rétfirloppet hos stavar impregnerade med KP-salt, Celcure pé prove
fhltet i Bimldngsdalen, '
Rate of decay for stakes treated with KP-salt, Celcure on the
experimental plot at Simldngsdalen,

Med (@ bar medell:.vsl&ngden betecknats, Average life indicated
with (Q).




rérsék 17 A,

50 \\ \\\
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75 N
‘
Oimp. !
Untreat. ,
]
100 R —‘-\
| ¥ t v ] ¥ ]
1l 2 é 9 10 11 12 13
ar
S 25=-salt years

Fig. & Rotférloppet hos stavar impregnerade med S 25-salt pa
provfidltet i Simléngsdalen.,
Rate of decay for stakes treated with S 25-salt om the
experimental plot at Simléngsdalen,




Foredk 17 A.

0
25
50
71
100 - ¥ 1 e ¥ £ | B 1
1 2 3 4 s 6 'r 8 9 10 ;hl 12
Kreosotolja Creosote years
0
25
50—
[}
[}
!
\
5 |
[]
]
H
: ‘
100{

6 7 8 9 10 1
dr /years

K 33-salt

Pige 5 o ROtL3rloppet hos stavar imyresnorade mned kreosotol.in.
och K 33-salt p& provrdltet i Sinldngsdalen.

Rate of decay for stakes treatéd with creosote and
K 33-salt on the experimental plot in Simldngsdalen,




Simlingsdalen |

8 9 10 11 12 13 1h 15 16 17 18 19 2o
Ar Years

Viixthus Greenhouse

1, Oimpregnerat  (untrested)

2, K 33. 18 kg/lﬁ
3. "9
bl B3
5—' g@i—*—a—————_——
6. " O,
7. 8 25, 18,0 "
8, " 9.0
9, " b5 "
100, " 2,25"
11, " n_i "
" 4 e b ' e -
'123k'56789101112131k151617131920

Ar Years
Fig. 6 Forssk 19 A:; Rétfdrloppet hos stavar, i.lpremude med x 33 och -

8 25, Simlingsdalen och vltthus.
Rete of decay for stakes treated with Boliden salt K 33 and B 25,
Simléngsdalen and greenhouse,





