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SAMMANFATTNING

En studie av vattenlagringens effekt pa3 tendensen till utsvettning
hos kreosotimpregnerade tallstockar (Pinus silvestris) utfdrdes.
Tjugofem stockar ur fem nyavverkade trdd férdelades pd f8ljande
férs8ksled: obehandlad, vattenbesprutning en mdnad och tvd mdnader
samt nedsdnkning i vatten en och tvd mdnader. Behandlingen utf&rdes

i ett uppvarmt rum (+IS°C). Efter torkning kreosotimpregnerades
stockarna enligt Riiping-metoden. Stockarna uppstdlldes sedan utom-

. hus och utsvettningen av kreosotolja observerades efter olika exposi-
tionstider. Behandlingen minskade pdtagligt tendensen till utsvett-

ning.

ABSTRACTS

The effect of water—storage on the bleeding tendency of creosote
treated logs of Scots pine (Pinus sylvestris) was studied. Twenty-five

logs from five newly felled trees were given the following pre—
treatments: water-spraying for one month and two months and immersion
in water for one month and two months. Untreated controls were used.
The treatments were performed in a heated room (+15°¢C). After drying
the logs were creosote treated according to the Riping process. The
logs were then installed in the open and the creosote bleeding was
observed after various periods of exposure. The pretreatments

significantly decreased the bleeding tendency.



INLEDNING

Det f&rhallandet att kreosotolja sipprar ut frdn stolparna lang tid
efter impregneringen kallas vanligen i engelsk litteratur f&r "bleeding'.
| tysk litteratur anvinds begreppen ''Schwitzen' eller '"Ausschwitzen'.

P4 svenska finns inte ndgot allmént antaget uttryck., | det f&ljande
anvindes de tyska begreppen som 8versatta till svenska blir '‘svettning"

eller ''utsvettning''.

Utsvettning av kreosotol ja hos impregnerade stolpar &r ganska vanligt.
Svettningen upptrdder oregelbundet. En del stolpar svettas starkt runt
hela mantelytan, en del endast i strdk, medan andra stolpar uppvisar

en torr och ren yta.

Kreosotstolparnas svettning st&ller till besvdr f&r den personal som
midste hantera, resa och kldttra i stolparna. De smutsar ner sina kldder
och riskerar att fd kreosotolja pd exponerade hudytor. ibland kan det

vara svdrt att f& tag pd folk som 8verhuvudtaget vill arbeta med smetiga
stolpar. Starkt svettande stolpar &r inte heller 8nskvdrda i naturen, dir
olika djur kan komma i kontakt med den rinnande kreosotoljan. F&rr i tiden
var en starkt svettande kreosotstolpe ett tecken pd god impregnering

- gott rdtskydd - men numera krdver man att stolparna skall vara rena
(Lumsden & Behre 1972).

Orsakerna till att oljan svettas ut ur veden efter impregneringen kdnner
man idag till bdttre dn fBrut, men inte helt. Problemet &r fortfarande
féremdl f&r studier (Anonym 1972). Enligt Bosshard (1965) h¥rr8r utsvett-
ningen frdn 8verfyllda celler, mestadels varvedsceller, i stolpens peri-
fera delar. Han fann att icke svettande tallstolpar uppvisade en ytterst
ringa andel kreosotoljefyllda varvedceller. Hos starkt svettande stolpar
kunde denna andel uppgd till 8ver 25 % i den yttersta &rsringen f&r att
sedan minska till omkring 8 % efter tredje och fjirde &rsringen fran
periferin. Det kunde alltsd faststdllas att den farliga zonen av olje-
fyllda varvedceller var mycket smal. Bosshard (1965) fann ocksd att
stolpar med breda &rsringar i stammens perifera delar hade hdgre olje-
halt &n de med smala arsringar. F&r barrved gdller som bekant den regeln
att vdrvedsandelen stiger med stigande &rsringsbredd.



F8r att minska utsvettningen av kreosotolja har man | USA pr&vat ang-
behandling av stolparna antingen fére, i detta fall fdrska stolpar,
eller under slutet av impregneringsprocessen. Lacey et al. (1957)
rapporterade att stolpar av ''Southern pine', som behandlats med
vattendnga under 16 timmar vid 225°F (IZMOC) fére kreosotimpreg-
neringen, visade mycket smd tendenser till svettning j&mf&rt med
lufttorkade stolpar. Behandling av stolpar av ''Southern pine' med
vattendnga eller flyktiga 18sningsmedel (t ex xylen) under slutet
av impregneringsprocessen gav ddremot ingen fBréndFing av tenden-
sen till utsvettning av kreosotolja (Wells & Bordenca 1955).

| ett efterfdljande férsdk (Leach et al. 1957), d&r samma behand-
ling upprepades, noterades en svag tendens till minskad svettning

hos behandlade stolpar.

Det &r sedan ldnge kant att flottade stolpar svettas ‘mindre dn land-
transporterade (Holmgren 1961, Banks 1970). | ett flertal unders&k-
ningar sedan slutet av 1950-talet har man pavisat att impregnerbar-
heten hos barrvirke f&rbdttras markant om virket vattenlagras fdre
torkningen. Denna f&rb&dttrade impregnerbarhet orsakas av bakterieangrepp
pad vedens ringporer och mdrgstrdlar. Vattenlagringen och dess effekter
pad barrvedens impregnerbarhet har utfdrligare behandlats i en littera-

tursammanstdllning av Bergman (1973).

Vid impregnering av en tallstolpe, som vattenlagrats och sedan torkats
noggrant, trdnger kreosotoljan mycket 1&dtt in i splintveden under
tryckperioden. Under efterf®ljande slutvakuum kan oljan ocksd mycket
18tt evakueras fran cellerna. Resultatet blir att inga 8verfyllda
celler finns, vilka kan avge olja ndr stolpen uppvdrms i solen (Banks

1970). Cellerna blir '"mdlade" invindigt.

MATERIAL OCH METODER

Till f&rsdket utvaldes fem tallar (Pinus silvestris) | ett slut-
avverkningsbestdnd. Bestdndets dlder var omkring 75 &r. Frén vart
och ett av trdden kapades fem stockar (l3ngd 2 m), vilka numrerades
i ordning fran trédets rot till topp. | tabell 1 ges en beskrivning

av trddens diameter och h&jd samt stockarnas numrering.



Stockarna helbarkades noggrant f&r hand och lottades sedan ut pa
f81jande f8rsbksled:

Obehandlad

Vattenbesprutning 1 ménad
=~ 2 manader

Nedsdnkning i vatten 1 manad

n n " 2 mdnader

Behandlingen av de olika f8rs8ksleden igdngsattes omedelbart efter avverk-
ning, kapning och barkning under slutet av december 1973 och utfbrdes i ett

uppvarmt rum, Temperaturen var d&r omkring ISOC under behandlingsperioden.

Besprutningen utf8rdes under ett plasttilt. Vatten togs direkt fran
vattenledningen. Dess temperatur var ca 10°C. En slang med smd hal,
fér beQattning av grasmattor, finfdrdelade vattnet. Bevattningen ut-
férdes inte kontinuerligt utan endast under tvd 15 minuters perioder

per dag, fem dagar per vecka.

Nedsdnkningen av stockar i vatten utf8rdes i tvd kar av trd, klidda
invdndigt med plast. Stockarna nedpressades helt under vattenytan.
Vattnet togs dven | detta fall fran ledningen. Efter ett par dagars
lagring var vattentemperaturen 15°C. Under lagringen ''surnade' vattnet

s smadningom.

Sedan stockarna vattenbesprutats eller lagrats nedsdnkta i vatten

avsedd tid, fick de torka tillsammans med obehandlade stockar i samma

rum som vattenlagringen utf8rdes. P3 besprutade stockar observerades
bldnad och pd nedsinkta stockar hartsutsvettning. De obehandlade stockar-

na var helt fria fran synliga skador.

I slutet av maj transporterades stockarna till Svenska Trdimpregnerings-
aktiebolagets (STAB) anl#ggning i Ludvika. Frdn denna tid fram till imp-

regneringen i b8rjan av augusti lagrades stockarna utomhus under tak.

Kreosotimpregneringen utf8rdes enligt Ripingmetoden med f81jande schema:

Fértryck 3 kg/cm2 under 30 min
Oljetryck 9 ='- "2 tim
Eftervakuum 95 % "3 tim



Stockarna ingick i en normal operation som omfattade totalt 32 m2 virke
(stolpar). Oljetemperaturen var 120°C. Under slutvakuumet sj6nk tempera-
turen i impregneringscylindern 13dngsamt ned till,90°C. Stockarna v&gdes
f&re och efter impregneringen. Upptagningen av kreosotolja kunde dock

inte berdknas eftersom obestdmbara mingder vatten avdunstade fran veden

under impregneringsprocessen.

| slutet av augusti 1974 transporterades stockarna till Skogshdgskolans
forsdksfilt for impregnerade stolpar och stavar i Bogesund (30 km norddst
om Stockholm). Stockarna sattes i marken till ett djup av 60 cm., Runt

jorddelen lindades plast f&r uppsamling av rinnande kreosotol ja.

De impregnerade stockarnas utsvettning av kreosotolja har hittills under-
s8kts vid fyra tillfdllen, nidmligen 1 oktober 1974, 18 april, 13 juni
och 17 juli 1975. Utsvettningen beddmdes enligt f&ljande skala:

0 ingen utsvettning
1 svag utsvettning
2 medelstark utsvettning

3 stark utsvettning
Exempel pd utsvettningsgrad visas i figur 3 och 4,

Vid revisionen den 17 juli 1975 uttogs tvd stockar fradn varje f8rsdks-
led for bestd@mning av kreosotoljans intrdngning. Trissor kapades i
stockarnas mitt. Efter behandling med kdrnvedsreagens mdttes splint-
djupet och kreosotoljans intrdngning pd fyra st&llen, korsvis f&rdela-
de pd varje trissa. Kreosotoljans intrdngning i procent av splintdjupet
berdknades (tab 3).

RESULTAT OCH DISKUSSION

| tabell 2 visas bedSmningen av kreosotoljans utsvettning vid fyra revi-

sioner under h8sten 1974 och v&ren och sommaren 1975. F8r de fem obehand-
lade stockarna blev utsvettningsgradens medelvdrde 2.0, d v s medelstark

Tvd stockar visade stark utsvettning, tva stockar medelstark utsvettning

medan en stock (nr 6) inte svettades alls. Sistndmnda stock var kapad

ndrmast roten frdn trdd nr 2 (jfr stocknummer i tabell 1 och 2).



F8r de stockar som vattenbesprutades en respektive tvd mdnader blev
utsvettningsgraden i medeltal 1.2 och 0.4 vid revisionen i oktober
1974, Vid revisionen i april 1975 hade medelutsvettningsgraden Skat
ti11 1.8 respektive 0.8. Samma resultat erh8lls ocksd vid revisionerna

i juni och juli 1975.

De stockar som var nedsdnkta i vatten visade vid revisionen i oktober
ingen tendens till utsvettning av kreosotolja. Under vdren och sommaren
1975 visade didremot tre av de stockar som lagrats i vatten en manad

och en av de stockar som lagrats i vatten tvd mlnader svag utsvettning
(grad 1). | figurerna 2, 3 och 4 jimf&res stockar med olika grad av

utsvettning.

Skillnaden i utsvettning mellan april och juli 1975 var obetydlig.
Endast en stock till (nr 2) bdrjade svettas under denna period. Nagon

stdrre 8kning av tendensen till utsvettning kan férmodligen inte véntas.

Resultatet f&r de besprutade stockarna blev inte lika bra som fér de
nedsdnkta stockarna. Detta kan bero pd den l3ga vattentenperaturen,

vattnets renhetsgrad och bevattningens ringa intensitet,

Det vatten som sprutades pd stockarna hade en medeltemperatur av om-
kring 10°C medan de nedsinkta stockarna 14g i ett vatten av omkring
15%¢. Hogre temperatur pdskyndar bakteriernas tillvixt och angrepp pd

vedens ringporer och mirgstralar,

Till besprutningen anvdndes f&rskt vatten direkt frdn en kommunal
fdrskvattenledning. Detta vatten bdr ha varit ndstan helt fritt fran
bakterier enligt normerna fdr driksvatten f&r allm8n f&rbrukning.
Vattnet till de nedsdnkta stockarna togs ocksé fran ledningen, men
""'surnade'' ndgot under lagringen, vilket beror pd 8kad biologisk
aktivitet.

Bevattningen i detta f&rs8k var ganska knapp, endast 15 minuter tvd
gdnger per dag under fem dagar per vecka. Om bevattningen utféres

med t&tare intervaller eller kontinuerligt och om vattnet recirkuleras

r férmodligen en till tvd mdnaders bevattning under vadren eller sommaren

tillrdckligt f8r att avldgsna tendenserna till utsvettning av kreosot-

olja hos tallstolpar.



Banks (1970) beskriver ett f8rsdk dir tallstockar (Pinus silvestris)
bevattnades under en, tvd och fyra veckor. Vattentemperaturen var
ISOC. Obevattnade stockar sanit stockar som bevattnades under en och
tvd veckor svettades mycket starkt, medan stockar som bevattnades

under fyra veckor inte visade nagon tendens till utsvettning.

| tabell 3 och figur 5 och 6 visas kreosotoljans intringning i tio
stockar, tvd frdn varje férsdksled. Dessa stockar kanades pa mitten
vid revisionen i juli 1975. De stockar som inte visade full intrdng-
ning i splintveden var de obehandlade och de som lagrats i vatten
tvd mdnader. Att de sistndmnda stockarna inte hade full intr3ngning
var dverraskande. F6r att slutgiltigt bed®ma intrdngningen b&r dock

alla stockar unders&tkas.



INTRODUCTION

Creosote-treated poles frequently bleed. The bleeding occurs irregularly.
Some poles bleed heavily around the whole surface, some only in streaks,

while other poles show a dry and clean surface.

Bleeding creosoted poles are disagreable to the persomnel who have to
handle, errect and climb up the poles. They will constantly get their
clothes dirty and they may get creosote on their skin. Sometimes it may
be difficult to find people who want to work with bleeding poles at all.
Heavily bleeding poles are also undesirable in the environment, 8ince
animals easily get in contact with the bleeding creosote. "In old days
a bleeding pole was a sign of good preservation - of good protection -
but today the demand is for clean poles" (Lumsden & Behre 1972).

The causes of bleeding are today better, but not fully, understood.
The proBZem 18 still being studied (Anomymous 1972). According to
Bosshard(1965),the bleeding comes from overfilled cells, mostly
springwood cells, in the peripherial parts of the pole. He found

that non-bleeding pine poles showed a very small proportion of
springwood cells filled with creosote. For heavily bleeding poles

this proportion could amount to over 25 % in the outermost annual
ring and then decrease to about 8 % after the third and fourth annual
ring from the periphery. Thus it was confirmed that the dangerous zone
of creosote filled springwood cells was very narrow. Bosshard (1965)
also found that poles with wide annual rings in the peripherial part
of the stem had a higher creosote content than those with narrow annual
rings. For softwood, as may be known, the rule is that the amount of

springwood increases with increasing annual ring width.

Experiments have been made in the USA to see if steaming of the
poles either before, in this case green poles, or during the end

of the preservation process reduces creosote bleeding. Lacey et al.
(1957) reported that poles of southern pine which were steamed for

16 hours at 255°F (124°C) before the creosote treatment 8howed little
bleeding tendency compared to air-dried poles. Treatment of southern
pine poles with steam or solvent vapour (e.g. xylene) during the

end of the impregnation process gave no change of the bleeding



tendency (Wells & Bordenca 1955). In a later experiment (Leach
et al. 1957), however, where the same treatment was repeated, a slight

tendency to lower bleeding was noted for the treated poles.

It has been known for a long time that river-floated poles bleed less
than land-transported poles (Holmgren 1961, Banks 1870). In a number of
investigations since the late 1950's, it has been shown that the
permeability of softwood is remarkably increased if the wood is water-
stored before the drying. This increased permeability is caused by

bacterial attack on the bordered pits and the rays of the wood.

When a pine pole, stored in water and then carefuZZy dried is impregnated,
the creosote will penetrate very easily into the sapwood during the
pressure period. During the final vacuum the creosote can also very

easily be evacuated from the cells. As a result there will be no overfilled
cells, which may exude creosote when the pole is exposed to solar heat

(Banks 1970). The cells are "painted" on the inner side.

MATERIALS AND METHODS

For this experiment five trees of Pinus sylvestris were chosen from a

final felling stand. The age of the stand was approximately 75 years.
Five logs, 2 m in length,were cuv from each tree. They were numbered in
order from the root to the top of the tree. Table 1 describes the
diametres and heights of the trees and the numbering of the logs.

The logs were carefully debarked by hand and randomly distributed to
" the following treatments:

Untreated control

Water—sprayed 1 month
== 2 months
Immersed in water 1 month
" e 2 months

The treatment was begun tmmediately after felling, cutting and
~debarking during the end of December 1973 and was performed in a heated

room. The temperature there was about 15% during the period of treatment.



The water—spraying took place under a plastic tent. The water was
taken directly from the tap. Its temperature was about 10°¢. 4
hoge with small holes spread the water. The spraying was not
performed continously, only for two periods of 15 minutes per day,
five days a week.

For the immersion of the logs in water, two wooden vessels, covered
ingide with a plastic sheet were used. The logs were completely
immersed in water. The water was also in this case taken from the
tap. After a couple of days the water temperature in the vessels
was constant at about 15°C. During the storage the water gradually
turned "sour”,

After the logs had been water—sprayed or immersed in water for the
intended time they were dried together with control logs in the same room
as where the water-storage was performed. On sprayed logs blue stain

was observed and on immersed logs a darkening and an exudation of wood
regins could be seen. The control logs were completely free from

visible damage.

At the end of May the logs were transported to the preservation plant
of Svenska Tridimpregneringsaktiebolaget (STAB) in Ludvika. From this time
to the impregnation in the beginning of August the logs were stored
outdoors, but under a roof.

The creosote impregnation was carried out according to a Rilping-method
with the following treatment schedule:

Preliminary air pressure 3 kngme during 30 minuteg
011 pressure 9 kgfybmz " 2 hours
Final vacuum 95 % " 3 hours

The logs entered into a normal operation which ineluded 32 m’ of wood
(poleg). The creosote temperature was 120°¢. During the final vacuum
the temperature in the impregnation cylinder gradually dropped down
to 90°C. The logs were weighed before and after the impregnation.
However, the retention of creosote could not be estimated since
indeterminable quantities of water evaporated from the wood during
the preservation process.
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At the end of August 1974 the logs were transported to the Royal College
of Forestry's test field for preservative treated poles and stakes at
Bogesund (30 km north-east of Stockholm). The logs were installed in

the ground to a depth of 60 cm. A plastic sheet was wrapped around

the ground-part of the pole to collect dowrmward moving creosote.

The bleeding of the creosote logs has up to now been examined on four
occasions, viz. October 1 1974, April 18, June 13 and July 17 19765,

The bleeding was estimated according to the following arbitrary scale:

no bleeding
slight bleeding

medium bleeding

[ )

heavy bleeding
Examples of the degree of bleeding are shown in the Figures 3 and 4.

At the examination of July 17, 1975 two logs were chosen from each
treatment for determination of the creosote penetration. Discs were

eut from the middle of the logs. After preparation with a heartwood
reagent the width of sapwood and penetration of creosote were measured
in four places, distributed crosswise in each disc. The creosote penetra-

tion as a percentage of the sapwood width was calculated (Table 3)

RESULTS AND DISUCSSION

The estimation of bleeding at four examinations during the autumn 1974
and summer and epring 1975 is reported in Table 2. For the five control
logs the degree of bleeding was on average 2.0, that is medium bleeding.
Two logs showed heavy bleeding, two logs medium bleeding, while one

log (No 6) did not bleed at all. The last-mentioned log was cut nearest
to the root of ‘tree number 2 (c.f. log-number in Tables 1 and 2).

For the logs that were water-sprayed one and two months, respectively
the degree of bleeding was on average 1.2 and 0.4 at the examina-

tion in October 1974. At the examination in April 1975 the degree of
bleeding had increased to 1.8 and 0.8, respectively. The same result

wag obtained at the examinations in June and July 1975.
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The logs which were immersed in water did not show any creosote bleeding
tendency at the examination inm October 1974, During spring and summer
1975, on the other hand, three of the logs stored in water for one month
and one of the logs stored in water for two months showed slight bleeding
(degree 1). In Figures 2, 3 and 4 logs of different degrees of bleeding

are shown.

The difference in bleeding between April and July 1975 was insignificant.
Only ome log more (No 2) started to bleed during that period. Probably

the bleeding tendency will not increase much more.

The result for sprayed logs was mot as good as for immersed logs. This
might depend on the low water—temperature, the purity of the water and
the low intensity of the spraying.

The water which was sprayed over the logs had a temperature of about
10°¢C, while the immersed logs were lying in water a¥ about 15°¢. Higher
temperature hastens the bacterial growth and attack on bordered pite and

rays.

Fresh water directly from the tap was sprayed on the logs. Thie water
should be almost free from bacteria according to the standard for drinking
water for gemeral use. The water for the immersed logs was also taken
from the tap, but it turmed somewhat "sour" during the storage, which

indicates increased biological activity.

The spraying in this experiment was rather sparse, only 15 minutes twice
a day during five days per week. If the spraying is carried out more
frequently or continuously and if the water is re.ycled, then one to two
months' spraying during spring or summer is probably enough to eliminate
the tendency of creosote bleeding for poles of Scots pine.

Banks (1970) reports an experiment where logs of Scots pine (Pinus
sylvestris) were water-sprayed for one, two gqnd four weeks. The water
temperature was 15°¢C. Control logs and logs sprayed for one and two
weeks were heavily bleeding, while logs sprayed for four weeks did not
show any bleeding tendency.
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In Table 3 and Figures 5 and 6 the penetration of creosote into ten
logs, two form each treatment, is shown. These logs were cut in the
middle at the examination in July 1975. The logs that did not show
full penetration into the sapwood were the control logs and the logs
which were stored in water for two months. It was surprising that
the last mentioned logs were not fully penetrated. However, to
finally judge the penetration all logs ought to be examined.
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Tabell 1. Beskrivning av trdden och stockarnas numrering.

Description of the trees and the numbering of

the logs.

. . e ss s - 1)
Trdd nr Brésth6jds- H3jd Stock nr
Tree No diameter .

Diameter at ?ezght Log No
breast height m
cm

1 22 21 1-5

2 27 19 6-10

3 25 21 11-15

L 24 17 16-20

5 18 16 - 21-25
D Numrerade fradn rot till topp

Numbered from root to top



Tabell 2, Bed¥md utsvettning hos stockarna

Estimated degree of bleeding of the logs.

F8rsdksled

Stock nr Stock diameter

Utsvettningsgra

g

Degree of bleeding 1)

Experiment Log No Log diameter
em Oct. 1 1974, April 18, June 13, July 17 1975
Obehandlade L 17 3 3 3 3
Control 6 21 0 0 0 0
12 20 2 2 2 2
20 15 3 3 3 3
23 14 2 2 2 2
Medelvdrde 2.0 2,0 2.0 2.0
Average
Vattenbespruta- 2 18 2 3 3 3
de 1 mé&rad 10 .. 17 1 1 1 SR
Water-sprayed 14 18 ] 2 2 2
1 month 18 19 ] 2 2 2
24 13 ] 1 1 1
Medelvirde 1.2 1.8 1.8 1.8
Average
Vattenbespruta- 5 16 ] ] ] o
de 2 mdnader 7 22 0 ] 1 ]
Water—sprayed 11 22 0 0 0 0
2 months 17 19 1 1 1 1
25 12 0 ] 1 1
Medelvirde 0.4 0.8 0.3 0.8
Average
Nedsdnkta i 1 20 0 1 1 1
vatten 1 mdnad 9 19 0 0 0 0
Water—immersed 13 19 0 0 0 0
1 month 19 18 0 1 1 1
21 16 0 0 1 ]
Medelvirde 0.0 0.4 0.6 0.6
Average
Neds&dnkta i 3 17 0 0 0 0
vatten 2 minader 8 19 0 0 0 0
Water—immersed 15 17 0 0 0 0
2 months 16 23 0 1 1 1
22 15 0 0 0 0
Medelvirde 0.0 0.2 0.2 0.2
Average

1)

1 Svag "
2 Medelstark "
3 Stark "

0 Ingen utsvettning No bleeding

Slight bleeding
Medium bleeding
Heavy bleeding



Tabell 3. Kreosotoljans intrdngning

Penetration of creosote

F&rsdksled Stock nr Intrdngning i procent
av splintbredd !

Emperimeﬁt Log No Penetration as a percentage
of sapwood width 1)

%

Obehandlade 20 78

Control 23 67

Vattenbesprutade 1 manad 18 100

Water—sprayed 1 month 24 100

Vattenbesprutade 2 mdnader 5 100

Water—sprayed 2 months 17 95

Neds¥nkta | vatten 1 mdnad 13 100

Water—immersed 1 month 19 100

Nedsdnkta i vatten 2 mdnader 15 7h

Water—immersed 2 months 22 86

Medelvdrde av fyra korsvis f8rdelade m&tningar pd varje trissa.

Average of four measurements, distributed crosswise on each disc.
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