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Rezumat: Abstract:

Lucrarea prezinta cercetari experimentale privind The paper presents the experimental research
durabilitatea lemnului, prin teste de laborator in | concerning the durability of wood by laboratory tests
contact cu solul conform unei metode adaptate dupa | in contact with soil according to a method adapted to
SR EN 807:2003. Speciile testate au fostbrad (Abies | standard SR EN 807:2003. The tested wood
alba Mill.), molid (Picea abies ), pin silvestru (Pinus | species were: fir (Abies alba Mill.), spruce (Picea
sylvestris L.), larice (Larix decidua Mill.), stejar | abies ), Scots pine (Pinus sylvestris L.), larch (Larix
(Quercus robur L.), fag (Fagus sylvatica L.), salcam || decidua Mill.), oak (Quercus roburL.), beech (Fagus
(Robinia Pseudacacia) si eucalipt (Eucaliptus | sylvatica L.), black locust (Robinia Pseudacacia)
globulus L.). In incercéri au fost utilizate epruvete | and eucalypt (Eucaliptus globulus L.). For
martor netratate si tratate prin impregnare cu | experiments untreated and treated samples by
Romalit N. Sunt prezentate o serie de rezultate | impregnation with Romalit N were used. A series of
preliminare macroscopice §i microscopice. || preliminary macroscopic and microscopic results are
Rezultatele evidentiazd colonizarea biologica | presented. The results highlight the different
diferentiatd a probelor investigate, demonstrand | biological colonisation of investigated samples
diferentele de durabilitate functie de specie si | proving the durability differences according to wood
tratament. Testul este in derulare urménd sa se facéd || species and treatment. The test is running, the final
evaluarea finala in perioada urmatoare. evaluation being done in the following period.

Cuvinte cheie: lemn, durabilitate, test de laborator, | Key words: wood, durability, laboratory test, soil

contact cu solul, microscopie. contact, microscopy.
INTRODUCERE INTRODUCTION
In practica actuala lemnul este un material de In actual practice wood is a construction material

constructie frecvent utilizat in diferite aplicatii si || often used in different applications and environment
conditii de mediu. Aceste conditii, alaturi de | conditions. These conditions alongside of wood
durabilitatea lemnului, influenteaza semnificativ | durability significantly influence the service life of
durata de viata a produselor si a structurilor dinlemn. || products and wood structures. The right choosing of
Alegerea corecta a speciei lemnoase recomandata | wood species recommended for a certain
pentru o anumitd aplicatie, sau stabilirea unui || application or establishment of adequate bio
tratament adecvat de bioprotectie se face in acord | protection treatment is done in accordance with
cu conditile Tn care este folosit lemnul, respectiv | conditions where the wood is used, respectively the
clasade utilizare (risc). use (risk)class.

Una dintre cele mai severe utilizari este aceea in One of the most severe utilisation of wood is that
contact direct cu solul, datoritd expunerii | of direct contact with soil, because of permanent
permanente a lemnului la umiditate si la agenti | exposure of wood to humidity and biological agents.
biologici. Conform standardului SR EN 335 - || According to standard SR EN 335 — Durability of
Durabilitatea lemnului si a materialelor derivate din | wood and wood-based products. Definitions of use
lemn. Definirea claselor de risc privind atacul bilogic, || classes, this situation is defined as use class 4,
aceasta situatie este definita ca fiind clasa de risc | namely wood for exterior uses, in contact with soil or
(utilizare) 4, adica lemn utilizat in exterior, in contact || fresh water, situation where the wood moisture is
cu solul sau apa dulce, situatie in care umiditatea | permanently above 20%. The risk of fungi attack is
lemnului este In permanenta peste 20%. Riscul || high, the natural micro flora of the soil containing soft
atacului fungic este ridicat, microflora naturald a | rot fungi (Ascomycetes), brown rot and white rot
solului continind ciuperci de putregai moale | fungi(Basidiomycetes)and bacteria.
(Ascomycetes), ciuperci de putregai brun si alb The mechanism of biological deterioration is a
(Basidiomycetes) si bacterii. complex one and requires among other things the

Mecanismul de degradare biologicd este unul | existence of environment conditions favourable for
complex care, printre altele presupune existenta | micro-organisms growing: humidity, temperature
unor conditii de mediu favorabile pentru dezvoltarea | etc.
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microorganismelor: umiditate, temperatura etc.

Pentru promovarea unor specii lemnoase pentru
utilizari practice este necesara cunoasterea
durabilitétii naturale, ce se poate determina prin
teste in teren sau in laborator. Datele din teren sunt
prioritare datorité reproducerii unei situatii reale de
incercare a lemnului, dar implica o durata de testare
foarte lunga (ani) si o variabilitate mare a datelor
obtinute functie de conditile de testare locale
(virulenta microflorei biologice, conditiile climatice,
nivelul de precipitatii, altele). Testele de laborator se
efectueaza in conditii standard controlabile si
reproductibile, fiind in acelasi timp teste mai rapide
(accelerate). Atat testele in teren cat si cele de
laborator, fiecare dintre ele cu avantaje si
dezavantaje, ofera informatii esentiale pentru
tratarea si utilizarea lemnului Tn conditii de risc
biologic, fiind aplicate pretutindeni in lume (Brischke
2002; Edlund 1998; Rapp 2002; Tren 2007).

Standardul SR ENV 807: 2003 — Produse de
protectie a lemnului. Determinarea eficacitéatii fata
de microorganisme de putregai moale si de alte
microorganisme ale solului (incercarea |1) stabileste
o metoda de laborator privind testarea eficacitatii
unui produs de protectie fata de microflora naturala a
solului. In acest scop se utilizeazd concentratii
diferite ale unui produs de protectie (in jurul pragului
de eficacitate anterior estimat prin Incercarea | pe
mediu steril inoculat controlat), se impregneaza
epruvetele, se conditioneaza si apoi se expun in sol
pe o perioada de pana la 32 saptamani. Conform
acestei metode se face evaluarea cantitativa a
pierderii de masa dupa diferite perioade de
expunere (8, 16, 24, 32 saptamani), folosind Tn acest
scop serii diferite de epruvete (4 serii / specie /
tratament). Rezultatele se exprima sub forma de
curbe care reprezinta pierderea de masa medie
functie de timp a epruvetelor pentru fiecare
concentratie de produs si specie. Desi se
mentioneaza faptul ca prezenta alaturi de putregaiul
moale a altor forme de degradare, cum ar fi
putregaiul alb si brun, atacul de bacterii, poate fi utila
in interpretarea rezultatelor, nu se fac specificari
privind evaluarea calitativa a formelor de atac
biologic prezente. De asemenea nu se fac referiri la
posibilitatea utilizarii unui astfel de test pentru
aprecierea durabilitatii naturale a lemnului in contact
cu solul.

Metoda prin care se determina in mod uzual
durabilitatea lemnului in contact cu solul si
eficacitatea unui produs de protectie recomandat
pentru aceasta clasa este un test in teren, de lunga
duratd, conform SR EN 252-1995 —Incercare in
poligon pentru determinarea eficacitétii de protectie
a unui produs de protectie a lemnului in contact cu
solul.

In acest sens s-a considerat util s& se extinda
domeniul de aplicabilitate al testului de laborator in
contact cu solul si pentru aprecierea durabilitatii
naturale a diferitelor specii lemnoase si intelegerea
mecanismului de degradare prin urmarirea aparitiei
intimp a fenomenelor de degradare, a succesiunii si
interdependentei dintre acestea. In Tintelegerea
fenomenelor de degradare este importanta si
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To promote a wood species for practical
utilisations the knowledge of natural durability is
necessary, which can be determined by field or
laboratory tests. The field test data are priorities
because the practical testing situation of wood is
reproduced, but it requires a very long testing period
(years) and a high variability of data according to
local testing conditions (virulence of biological micro
flora, climatic conditions, rainfalls level, others). The
laboratory tests perform in standard verifiable and
reproducible conditions, being at the same time
more rapid tests (accelerate). The field tests as well
as laboratory tests, each of them with advantages
and disadvantages, offer basic information for wood
treating and use in conditions of biological risk, being
applied all over the world (Brischke 2002; Edlund
1998; Rapp 2002; Tren 2007).

The standard SR ENV 807: 2003 — Wood
preservatives. Determination of the effectiveness
against soft rotting micro-fungi and other soil
inhabiting micro-organisms (Test Il) establishes a
laboratory method concerning the testing of
effectiveness of preservation product to natural
micro flora of the soil. For this purpose a different
concentrations of preservation product (nearby the
efficacy limit previously estimated by Test 1 on sterile
medium inoculated in a controlled way) is used, the
samples are impregnated, conditioned and then are
exposed in contact with soil for a period of 32 weeks.
According to this method the quantitative evaluation
of mass loss after different period of exposure (8, 16,
24, 32 weeks) is done using for this purpose different
series of samples (4 series/specie/treatment). The
results are expressed as curves that represent the
medium weight loss according to time of samples for
each concentration of product and species. Even the
presence of other forms of degradation beside soft
rot as: white and brown rot, bacteria attack is
mentioned and is useful for results interpretation,
there are no specifications concerning the qualitative
evaluation of the actual biological attack forms. Also
no references are done to possibly use of such test
for natural durability assessment of wood in contact
with soil.

Afield, long time test, in accordance with SR EN
252-1995 —Field test method for determining the
relative protective effectiveness of wood
preservative in ground contact, is the usual method
for determination of wood durability in contact with
soil and efficiency of recommended preservation
product for use class 4.

Therefore it was considered to be useful to
extend the applicability field of laboratory test in
contact with soil for assessment of natural durability
of different wood species and understanding of
degradation mechanism by monitoring of in time
appearance of degradation phenomena, of their
succession and interdependence. For
understanding the degradation is important to view
these phenomena in their evolution, which involves
qualitative periodic evaluations. The methodology
used for macroscopic evaluation could be completed
and improved by microscopic evaluation, much more
accurate.
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vizualizarea acestora in evolutie, ceea ce impune
evaluari calitative periodice. Metodologia uzuala de
evaluare macroscopica poate fi completata si
imbunatatita cu cea microscopica, mult mai exacta.

Deoarece experienta in Roménia privind
utilizarea acestui standard (SR ENV 807) este
limitata se poate dezvolta metodologia existenta si
se poate crea o baza de date experimentale privind
testarea lemnului in contact cu solul care sa
faciliteze aplicarea metodei in teste ulterioare.

Pornind de la aceste considerente obiectivele
principale al acestui studiu au fost:

oStudiul comparativ privind rezistenta la agentii
de biodegradare a lemnului in contact cu solul, in
vederea aprecierii durabilitatii naturale a unor specii
lemnoase.

eStabilirea influentei tratarii prin impregnare cu
Romalit N asupra durabilitatii lemnului de diverse
specii.

«Studiul macroscopic si microscopic al evolutiei
fenomenului de biodegradare a lemnului in contact
cu solul.

MATERIALE SIMETODA
Specii siepruvete din lemn

Pentru test s-au folosit specii din lemn de
rasinoase: brad (Abies alba Mill.), molid (Picea
abies), pin silvestru (Pinus sylvestris L.), larice (Larix
decidua Mill.) si foioase: stejar (Quercus robur L.),
fag (Fagus sylvatica L.), salcdm (Robinia
Pseudacacia) si eucalipt (Eucaliptus globulus L.).
Speciile de referinta utilizate au fost pentru
rasinoase: alburn din lemn de pin silvestru, iar pentru
foioase lemn de fag. Epruvetele au fost
confectionate din lemn fara defecte avand
dimensiunile: (100x10x5)mm. Codificarea probelor
s-a realizat Tn concordantd cu specia, tipul
tratamentului si numarul epruvetei (ex: St6 este
epuveta numarul 6 — stejar, St/lU2 este epruveta
stejar de control a umiditatii numarul 2).

Tratarea lemnului

Ca produs de tratare s-a folosit Romalit N, un
produs autohton indicat pentru conditii de exterior,
inclusiv in contact cu solul. Acesta este un produs
fungicid, nelavabil, pe baza de sulfat de cupru,
CuSO0O,, 55% si bicromat de potasiu, K,Cr,0,*2H,0,
45%. Concentratia solutiei apoase utilizate a fost
de 5%.

Deoarece pentru utilizarea in clasa de risc 4
lemnul necesita o tratare in profunzime printr-un
procedeu de impregnare, singurul procedeu posibil
de realizat in conditii de laborator a fost acela al
bailor duble calde-reci. Procedeul constd in
alternarea fazei calde cu faza rece de tratare.
Parametrii regimului de tratare au fost: temperatura
baii calde 80°C, temperatura baii reci 20°C, durata
imersiei 1 ora din care: 30 min. imersie Tn baia calda
si 30 min. imersie in baia rece. In acest scop s-au
tratat cate 7 epruvete din fiecare specie,
determindndu-se consumul de solutie absorbita,
respectiv sare retinutéd in lemn Tn urma tratarii.
Valorile obtinute sunt date in Tabelul 1.
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Because in Romania the utilisation of standard
SR ENV 807 is limited the actual methodology could
be developed and an experimental data basis
related to wood testing in contact with soil could be
created to facilitate the method application in further
tests.

Starting from these reasons the main objectives
of this study were:

eThe comparative study concerning the
resistance to biodegradation agents of wood in
contact with soil, to assess the natural durability of
some wood species;

oTo establish the influence of treatment by
impregnation with Romalit N on durability of different
wood species;

eMacroscopic and microscopic study of evolution
of biodegradation phenomenon for wood in contact
with soil.

MATERIALS AND METHOD
Wood Species and Samples

Resinous wood species of: fir (Abies alba Mill.),
spruce (Picea abies ), Scots pine (Pinus sylvestris
L.), larch (Larix decidua Mill.) and hardwoods of: oak
(Quercus roburL.), beech (Fagus sylvatica L.), black
locust (Robinia Pseudacacia) and eucalypt
(Eucaliptus globulus L.) were used for test. The
reference species were: sapwood of Scots pine for
resinous and beech for hardwoods. The stakes were
sawn from wood without defects with dimensions:
(100x10x5) mm. The codification of samples was in
accordance with wood species, type of treatment
and number of sample. (ex: St6 is sample number 6
— oak, St/U2 is oak sample for moisture control
number 2).

Treating of Wood

A Romanian treating product of Romalit N,
suitable for exterior conditions, including soil
contact was used. It is a fungicide, non-leachable
product, consisting in a mixture of cooper sulfate,
CuSO,, 55% and potassium dichromate,
K,Cr,0,*2H,0, 45%. Aqueous solution of 5%
concentration was prepared.

For utilisation in use class 4 wood needs to be
deeply treated by impregnation procedure.
Therefore the single procedure possibly to be
performed in laboratory conditions was double bath
procedure. The procedure involves the successive
treating of wood firstly in a hot-bath and then in a
cold bath. The parameters of treating conditions
were: the temperature of hot bath 80°C,
temperature of cold bath 20°C, the immersion time
1 hour: 30 min. immersion in hot bath and 30 min.
immersion in cold bath respectively. For this
purpose 7 samples of each wood species were
treated, the quantity of absorbed solution, and the
retention of active preservative in wood being
determined. The experimental values are given in
Table 1.
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Tabelul 1/Table 1

Consumul de solutie absorbita (sare retinuta) la tratarea prin bai duble/ Absorbtion
(retention of active preservative) in double bath procedure

Specia lemnoasa/ Brad/ Molid/ Pin Larice/ Fag/ Stejar/ | Salcam/ | Eucalipt/

Wood species Fir Spruce silvestru/ Larch Beech Oak Black Eucalypt
Scots pine locust

Consum specific /

Specific 104.1 | 1405 193.2 4193 | 4312 | 2092 | 1206 1438

consumption

Csp, kg/m®

Sare retinuta in

lemn/Retention of | 5, 7 9.6 209 | 215 | 104 6 7.19

active preservative, ) ; ) ) ) )

kg/m3

Dupa tratare, probele au fost conditionate timp de
minim o saptamana in laborator pentru fixarea
solutiei de tratare in lemn.

Pregatirea solului pentru testare

Solul folosit a fost unul natural, prelevat de la
cel putin 120mm de suprafata, de la radacina
arborilor. Solul a fost curatat de pietre, radacini si
alte impuritati. S-a determinat capacitatea acestuia
de retinere a apei prin amestecarea unei cantitati
de circa 200g de pamént cu apa, pana cand
particulele de sol s-au lipit unele de altele formand
un aglomerat. Amestecul a fost lasat in repaus
minim 1h, dupa care in fiecare cutie pregatita
pentru test s-a adaugat paméant si cantitatea de apa
necesara saturarii acestuia. Proportia utilizata a
fostde 1:3 (parti apa :parti sol). Adancimea stratului
de sol din recipiente a fost de minim 120mm.

Pregatirea microstandului si expunerea probelor

Pentru efectuarea testului s-au ales recipiente
din plastic (Fig. 1a) prevazute cu capac, suficient de
adanci pentru a lasa un spatiu de cel putin 40mm sub
epruvetele de incercare cand acestea se introduc in
sol si un spatiu liber deasupra capatului superior al
acestora (Fig. 1b). S-au folosit in paralel, din fiecare
specie, 2 seturi de cate 5 probe martor netratate,
respectiv 7 probe tratate, provenite din acelasi lot cu
cele de control a umiditatii initiale. Cele 5 probe
martor netratate au fost considerate in acelasi timp si
probe de control a umiditatii lemnului pe durata
incercarii. S-au folosit cutii separate pentru speciile
de rasinoase, pentru fag si stejar si pentru salcam si
eucalipt. Probele au fost ingropate in sol lasand 20
mm din lungimea lor la suprafatd si un minim de 20
mm spatiu intre epruvete si in raport cu marginile
recipientului. Locul exact al fiecarei epruvete a fost
notat si fixat pentru a evita orice pierdere de
identitate la manipularile ulterioare, Tn cazul in care
codificarea ar fi stearsa. Modul de distributie in sol a
fost astfel ales incat sa fie distribuite pe toata
suprafata recipientului atat probe martor cat si
tratate, eliminand astfel eventualele influente ale
umiditatii solului Tn diverse puncte ale recipientului.
Dupa pozitionarea probelor in recipiente acestea au
fost acoperite cu capacul si depozitate la intuneric
intr-o incintd cu parametrii aerului masurati cu
ajutorul unui higrometru electronic. Data Tnceperii
testuluiafost22.01.2010.
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After treatment the samples were kept in
laboratory conditions for a minimum one week to fix
the treating solution into the wood.

Preparing of Soil for Test

A natural soil was used, extracted from trees
roots at least of 120 mm from surface. The soil was
cleaned from stones, roots and impurities. The
capacity for water retention was determined by
mixing of 200g of soil with water until the soil
particles glued together to form agglomerate. The
mixture was released for a minimum 1 hour, after
that the experimental boxes were prepared for test
by adding the soil and water enough to saturate it.
The mixture ratio was 1:3 (water: soil). The
deepness of soil layer from boxes was minimum
120 mm.

Preparing of Microstand and Samples Exposure

Plastic containers (Fig. 1a) with lids were
employed, deep enough to let at least of 40mm
under the samples when these are exposed in soll
and a free space above of their top (Fig. 1b). Two
parallel series of 5 untreated samples and 7 treated
samples of each specie, proceeded from the same
lot with those of initial moisture content control.
Different boxes for resinous, beech and oak, black
locust and eucalypt were used. The samples were
buried into the soil keeping 20mm from their length at
the surface and a minimum distance from 20mm
between samples and given the box margins. The
accurate place of each sample was noted and fixed
to avoid any loose of identity at further
manipulations, if the codification will be cleaned. The
distribution of stakes into the soil was selected so as
to distribute both untreated and treated samples all
over the container surface, and to eliminate the
possible influences of soil humidity in different points
of the boxes. After stakes positioning the containers
were covered by lids and stored in a dark place into a
room with air parameters measured with an
electronic hygrometer. The starting date for the test
was 22 January 2010.
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Fig. 1.
Pregatirea recipientului si expunerea probelor in sol/ The preparing of container and soil exposure
of samples:
a-recipient / container; b-expunerea in sol a epruvetelor experimentale / soil exposure of
experimental samples.

Verificari periodice si evaluarea probelor

Conform standardului SR ENV 807 conditiile
optime pentru degradarea lemnului se obtin daca
umiditatea medie a probelor de control al umiditatii
este cuprinsa intre (5015)% si (80+5)%. Daca
umiditatea medie este mai mica de 45% se adauga
un volum de apa nu mai mare de 10% din cantitatea
de apainitial adaugata.

Pornind de la aceasta cerinta cele 5 probe de
control al umiditatii au fost scoase din sol
saptdmanal, curatate de particulele de pamant si
apoi cantarite pentru a determina umiditatea
lemnului Tn momentul verificarii si pentru a decide
daca solul trebuie umezit sau nu. De aceea a fost
necesara determinarea in prealabil a umiditatii
initiale a lemnului, prin uscare in etuva la 103+ 2°C
pana la masa anhidra, folosind un numar de alte 5
epruvete martor de umiditate din fiecare specie, care
nu au mai fost utilizate ulterior. Valorile obtinute au
fost cuprinse intre 8,4% si 11,8%, in functie de
specie. Pe baza acestor valori s-a determinat apoi
umiditatea lemnului in momentul scoaterii din sol,
considerand ca initial toate probele din fiecare set au
avut aceeasi umiditate/specie. Valorile umiditatii au
variat intre 43% si 110%, in functie de specie si
momentul verificarii. Pentru calcule s-au utilizat
relatiile (1) si (2) (Cismaru 2003; Marinescu 1979).

T6 7 %100 o) (1)

m
unde: m.este masainitiala a epruvetei, in g;

m, - masa epruvetei absolut uscate, ing.

U=ﬂ(U,+100)-1OO [%] (2)
m,

unde: m este masa probei extrasa din sol pentru
verificare laun momentdat, ing;

m, - masainitiala a probei, in g;

U, - umiditatea initiala medie/specie, in %.

Conform standardului se fac evaluarii periodice
dupa 8, 16, 24, 32 de saptamani. Metoda de
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Periodical Controls and Samples Evaluation

According to standard SR ENV 807 the optimum
conditions for wood degradation are obtained if the
medium moisture content determined on control
samples corresponds to an interval of (50+5) % and
(8045) %. If the medium moisture contentis less than
45% a water volume is added, not bigger than 10%
from the initial added quantity.

Starting from this requirement each week the 5
control samples were removed from the soil, cleaned
from soil particles and then weighed to determined
the moisture content and to decide if the soil must be
moist or not. Therefore was necessarily to previously
determine the initial moisture content of wood, by
oven drying at 103+ 2°C until the oven-dry weight,
using another 5 samples for moisture control of each
species, which was not subsequently used. The
values between 8.4% and 11.8% were obtained,
according to wood species. On the basis of these
values the moisture of wood at the moment of
removing from the soil was determined, considering
that all the samples/specie had the same initial
moisture content. The moisture values varied from
43% to 110%, according to species and moment of
calculation. The following formulas were used for
moisture calculation (Cismaru 2003; Marinescu
1979).

u* 100 [%] (1)

m,
where: mjis initial mass of the sample, ing;

m, - oven-dry mass of the sample, ing.

U=ﬂ(Ui+100)-1OO [%] (2)
m,

where: mis the mass of sample at the moment of
removing from the soil, ing;

m, - initial mass of the sample, in g;

U, - medium initial moisture content/specie, in %.

According to standard the periodical evaluation
after 8, 16, 24, 32 weeks were performed. The
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evaluare consta in scoaterea din sol si uscarea
epruvetelor pana la masa constanta determinandu-
se astfel pierderea de masa pentru fiecare proba.
Testul fiind Tn desfasurare, iar numarul de probe fiind
relativ. mic acestea nu au fost uscate deoarece
microorganismele de biodegradare ar fi fost distruse
prin uscare. Metoda de evaluare din acest normativ
nu face referiri si la momentul de aparitie al
fenomenelor de degradare sau la tipul de degradare
existenta Tn momentul evaluarii. De aceea s-a
considerat util ca metoda sa fie imbunatatita prin
evaluare microscopica, mult mai exacta.

Prima evaluare s-a facut dupa 6 saptamani de
expunere. Epruvetele au fost scoase din sol,
curatate de impuritati si analizate macroscopic,
observandu-se ca nu au aparut modificari vizibile.

Dupa evaluare, epruvetele au fost reintroduse Tn
sol, recipientele au fost acoperite si readuse in
spatiul de depozitare.

La urmatoarele verificari umiditatea a ramas in
intervalul cerut de standard, astfel ca nu a fost
necesar sa se adauge apa.

Urmatoarea evaluare a fost dupa 14 saptamani.
Probele au fost extrase din sol, curatate de pamant,
cantarite si examinate macroscopic si microscopic.
Pentru analiza microscopica s-a utilizat un
stereomicroscop Optika zoomstereo SZM-2 aflat in
dotarea laboratorului de Protectia Lemnului. Acest
stereomicroscop are 2 tipuri de capete de observare
binoculare si trinoculare conectate la camera pentru
captura digitala a imaginii. Marirea totala variaza la
180x, in functie de ocular si obiectivele utilizate.
Maririle care s-au utilizat in capturarea imaginilor
microscopice au fost de 40x si 80x.

Cea de-a treia evaluare s-a facut dupa 22
saptamani de expunere in sol. Din dorinta de a face o
evaluare cat mai completa si mai complexa au fost
cumulate criteriile din SR EN 807 si SR EN 252, chiar
daca acesta din urma este pentru probe expuse in
poligon.

In mod obisnuit, ciupercile constituie principalele
microorganisme distructive pentru lemnul in contact
cu solul. Sistemul gradual prezentat in Tabelul 2 se
foloseste la evaluarea intinderii zonei de pe proba
atacata de microorganisme. Zona cea mai afectata
este cea de la contactul cu solul. S-a analizat, mai
intai aceasta zona si apoi zona neexpusa (aeriana),
facandu-se apoi o notare globala. Deorece sistemul
de evaluare nu ia in considerare si alte modificari de
culoare sau aspect s-a considerat ca este necesar
sa se faca si alte observatii legate de aspectul
probelor.

REZULTATE SIDISCUTII

Daca la prima evaluare nu s-au observat
modificari vizibile pe suprafata probelor, nefiind
necesara si o analiza microscopica, in urma evaluarii
dupa 14 saptamani rezultatele au aratat colonizarea
biologica diferentiatd a probelor investigate,
demonstrand diferentele de durabilitate functie de
specie. Ca degradari biologice aparute s-au
evidentiat in special modificari de culoare datorate
atacului biologic de tip albastreala, mucegai, dar si
atacincipient de ciuperci. Probele martor netratate
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method consists in removing of stakes from the soll
and drying until constant weight, the weight loss
being determined for each sample. Because the test
is running and the number of samples was relatively
small, to not destroy the biodegradation micro-
organisms the stakes was not dried. The evaluation
method from this norm do not refers to the
appearance moment of the degradation
phenomenon or the type of degradation. That is why
it was considered as useful to improve the method by
microscopic evaluation, much more accurate.

The first evaluation was performed after 6 weeks
of exposure. The samples were removed from the
soil, cleaned and macroscopically evaluated
observing that no visible changes occurred.

After evaluation the stakes were reintroduced
into the soil, the containers were covered and
broughtinto the testing space.

In the next controls the moisture content
remained between standardised limits, thus it was
not necessarily to add water

The following evaluation was done after 14
weeks. The samples were removed from the saill,
cleaned from soil, weighted and macroscopically
and microscopically examined. A stereomicroscope
type Optika zoom stereo SZM-2 from the endowing
of Wood Preservation Laboratory was used. This
microscope has 2 types of observing heads,
binocular and trinocular, connected to a camera for
digital capture of the image. The total magnification
varies to 180x, according to ocular and object lens.
The magnifications used for microscopic images
capture were 40x and 80x.

The third evaluation was done after 22 weeks of
exposure into the soil. To perform a complete and a
complex evaluation the criteria from SR EN 807 and
SR EN 252 were joined, even the last norm is
recommended for field test.

Usually the fungi represent the main destructive
micro organisms for the wood in contact with soil.
The gradual system below (Table 2) uses the
evaluation of expansion of the attacked area by
micro organisms. The most affected area is that of
contact with soil. First of all was evaluated this area
and after that unexposed area (from the surface) and
a global rating was done. Because the evaluation
system does not consider any other colour
modifications or aspect it was considered to be
necessarily to do other observations about samples
aspect.

RESULTS AND DISCUSSION

If after the first evaluation were not observed
visible modifications on the samples surface, not
being necessarily to microscopically evaluate the
samples, after 14 weeks the results revealed a
different biological colonisation of investigated
samples, proving the differences of durability
according to species. As biological degradations
especially occurred the discolourations of blue stain
type, mould but incipient fungi attack, too. The
untreated samples were the most affected by these
modifications. A few examples of biological attack on
different wood species are given in microscopic
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Tabelul 2/ Table 2

Sistem de evaluare conform SR EN 252:1995/Grading system according to SR EN 252:1995

Nota/ Clasificare/ Definire conditiiConditions
Grading | Classification
Nici o schimbare perceptibila prin mijloace puse la dispozitia examinatorului,
Atac nul/
0 pe teren /
No attack

No visible change by examination means used in field test.

y Atac usor/
Slow attack

Schimbari perceptibile, dar foarte limitate ca intindere, pozitie sau raspandire:
-schimbari care se releva numai la exterior prin modificarea culorii sau
printr-o degradare superficiala, inmuierea lemnului fiind simptomul cel mai des

intalnit, la o adancime de ordinul 1Tmm/

Perceptible changes but very limited as extent, position or spreading:
-changes revealed only outside by discolourati on or surface degradation,

softening of wood being the most relevant indication, at a deepness of 1 mm.

Atac moderat/
Medium attack

Schimbari vizibile de importantd medie dupa simptomele aparute:
-schimbari care se manifesta prin inmuierea lemnului pana la o adancime
de 2..3 mm pe toata suprafata epruveti,de la nivelul solului in sus /
Visible medium changes:
- changes revealed by softening of wood until a deepness of 2...3 mm on
the entire surface of the sample up to the soil level.

Schimbari importante:

Atac sever/

Severe attack milimetri patrati /

Important changes:

square mm.

-degradarea evidenta a lemnului la o profunzime de 3...50mm, pe
suprafata mare (de exemplu: putregai moale sau alt tip de degradare pe toate
suprafetele epruvetei,de la nivelul solului in sus) sau prin inmuierea lemnului
in profunzime (10..15)mm pe o suprafata limitata cu putregai alb pe cativa

- evident degradation of wood until a deepness of 3...50 mm on big
surface (eg. Soft rot or other type of degradation on surfaces up to the soil) or
profound wood softening (10..15)mm on a limited surface with soft rot on few

Rupere/

4 Failure

Ruperea riglei in sol la soc/ Failure of stake into the soil.

au fost cele mai sensibile la astfel de modificari.
Cateva exemple de atac biologic incipient pe diverse
specii sunt prezentate Tn imaginile microscopice din
Fig. 2.

La evaluarea dupa 22 saptamani s-au intocmit
suplimentar niste fise de evaluare conform SR EN
252 completate si cu alte observatii. Dupa cum se
observa din Tabelul 3, probele tratate nu au
prezentat modificari evidente de culoare, aspect si
rezistenta. In tabelul de mai jos este dat un model de
fisa de evaluare pentru fag. Celelalte specii au fost
evaluate in mod identic.

Tn imaginile microscopice prezentate mai jos in
Fig. 3 sunt evidentiate mai clar cateva din tipurile de
degradari biologice aparute la speciile studiate. Se
pot identifica diferite discolorari de tipul albastreala
sub forma de puncte negre, mucegai alb sau chiar
miceliu de ciuperci. Este evidentd o evolutie a
degradarii fata de evaluarea anterioara. Dupa cum
era de asteptat, cele mai degradate specii au fost
speciile de referinta: fag si alburn de pin silvestru,
urmate de speciile de rasinoase: brad, molid, pin,
larice apoi cele de foioase: eucalipt, salcam si stejar.
La fag se pot observa chiar hifele ciupercilor sub
forma unor filamente subtiri.

De asemenea, probele care au fost tratate s-au
comportat mai bine Tn testul de expunere in sol
deoarece, la momentul ultimei evaluari nu s-au
constatat modificari de aspect. Tratamentul de
protectie isi dovedestein acestcaz eficacitatea si
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images from Fig. 2.

For evaluation after 22 weeks an experimental
sheets were elaborated according to SR EN 252 and
completed with observations. As can be seen in
Table 3 the treated samples do not showed evident
colour changes, aspect and strength. In table below
is given an experimental evaluation sheet for beech
wood. Other species were similarly evaluated.

In microscopic images presented below in Fig. 3
more obvious biological degradations occurred on
studied species are highlighted. A different
discolourations of blue stain type as black points,
white mould or even fungi mycelium can be
identified. The evolution of degradation is evident
comparatively with previous evaluation. As
expected the most deteriorated species are the
reference ones: sapwood of Scots pine and beech,
then resinous: fir, spruce, pine, larch and finally
hardwoods: eucalypt, black locust, oak. On beech
sample can be observed the fungi hyphae as thin
filaments.

Also, the behaviour of treated samples in soil test
was better than untreated samples because at the
moment of the last evaluation no aspect
modifications can be founded. The preservation
treatment proves in this case the efficiency and
emphasizes once again the necessity of wood
preservation for applications in use class 4.

According to evaluation after 22 weeks of soil
exposureit can be observed from graphsin Fig.4a
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Fag netratat — pete negre de albastreala 80x /
Untreated beech — black spots of blue stain 80x

Brad netratat — diverse puncte negre si pete
albe 40x / Untreated fir - some black points and
white spots 40x

Eucalipt - filamente albe 80x / Untreated
eucalypt - white filaments 80x

Fag netratat — mucegai alb 40x / Untreated
beech - white mould 40x

Stejar netratat — filamente albe de mucegai 80x
/ Untreated oak - white filaments of mould 80x

Salcam netratat — miceliu alb si puncte negre
80x / Untreated black locust - white mycelium
and black points 80x

Fig. 2.
Tipuri de degradari vizibile microscopic la cateva din speciile studiate dupa 14 saptaméni de
expunere in sol / Types of degradation visible under the microscope at some of the studied
species after 14 weeks of soil exposure.

vine sa sublinieze inca o data necesitatea protectiei
lemnuluiin aplicatii practice pentru clasa derisc 4.

Conform evaluarii efectuate dupa 22 saptamani
de expunere se poate observa din graficele din Fig.
4a ca speciile de rasinoase studiate au primit note
conform sistemului de evaluare apropiate ca valori
respectiv 1.42 pentru specia de referinta alburn de
pin, 1 pentru speciile de brad, molid, pin si 0.87
pentru larice. Aceste valori s-au obtinut doar la
speciile netratate. Rezultatele obtinute identice sau
apropiate ca valori confirma faptul ca speciile de
rasinoase folosite in test au in mod natural o
durabilitate aproximativ identica fata de fungii.
Speciile de rasinoase tratate nu au prezentat
modificari de aspect evidente fiind notate cu 0.

La lemnul de foicase (Fig. 4b) situatia este
diferita. Se stie, spre exemplu, calemnul de fag are o
durabilitate naturala scazuta, fapt confirmat si in
urma testului. Astfel ca nota acordatd Tn urma
evaluarii pentru fag este 2 pe o scarade la 11a4, cea
mai mica in comparatie cu lemnul de eucalipt cu o
valoare de 0.8, salcamul cu valoarea de 0.5,
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that resinous species have almost the same results
after grading rate respectively 1.42 for reference
sapwood of Scots pine, 1 for fir, spruce, pine and
0.87 for larch. These values were obtained only for
untreated species. The identical results or close by
confirm that resinous species used in this testhave a
natural durability approximately identical to fungi.
The treated resinous species have not evident
aspect changes being graded with 0.

The different situation is revealed in hardwoods
(Fig. 4b). It is known that beech wood has a low
natural durability, result confirmed after test. Thus
the grading rate after evaluation for beech is 2 to a
scale from 1 to 4, the worst comparatively with
eucalypt with 0.8, black locust with 0.5 and oak with
0. Therefore for applications in contact with soil is not
recommended to use untreated wood. The treated
hardwood samples have not evident aspect changes
being graded with 0.
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Tabelul 3/Table 3
Exemplu de fisa de evaluare/An example of evaluation sheet

Tip proba/ Cod
Sample proba/
type Code

Medie/
Specie/
Average

Nota/
Grading

Clasificare/ Descriere/ Observatii/
Classification Description Observations

Atac Inmuiere vizibila a Nota 2 in zona
Martor F/U6 m 2 moderat/ lemnului Tn zona aeriana, lemn mai
netratate/ Medium superioara; puncte albe | moale decét in zona
Untreated attack n capatul superior / din sol; umiditate
Visible softening of ridicata /

wood in top area; white | Grade 2 in superior
points on the top end area, softer wood
than in soil, high
moisture

F/U7 m 2 Atac Inmuiere vizibila a Umiditate ridicata/
moderat/ lemnului in zona de High moisture
Medium trecere; puncte albe in
attack capatul superior; pete
negre la zona de
trecere /

Visible softening of
wood in the passing
area; white points on
the top end, black spots
in the passing area.
F/U8 m 2 Atac Inmuiere vizibila a Umiditate ridicata/
moderat/ lemnului in zona de High moisture
Medium trecere; puncte albe la
attack capatul superior; pete
negre la zona de
trecere si la capatul
superior /

Visible softening of
wood in the passing

2 area; white points on
the top end, black spots
in the passing area and
the top end.

F/U9 m 2 Atac Inmuiere vizibila a Umiditate ridicata/
moderat/ lemnului in zona de High moisture
Medium trecere; puncte albe la
attack capatul superior; pete
negre la zona de
trecere si la capatul
superior /

Visible softening of
wood in the passing
area; white points on
the top end, black spots
in the passing area and
the top end.

F/U10 m 2 Atac Inmuiere vizibila a Umiditate ridicata/
moderat/ lemnului in zona de High moisture
Medium trecere; puncte albe si
attack negre la capatul
superior; pete negre la
zona de trecere si la
capatul superior /
Visible softening of
wood in the passing
area; white and black
points on the top end,
black spots in the
passing area and the
top end.

Tratate/ F1..F7 0 0 Atac nul / Usoara modificare de -
Treated No attack culoare /

Slow colour
modification
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Fig. 3. Alburn de pin — puncte negre de albastreala
Fag netratat - hife de ciuperci in zona expusa in  40x / Scots pine sapwood - black points of blue
sol 40x / Untreated beech - fungi hyphae in soil stain 40x.

exposed area 40x.

Brad netratat — albastreala 40x / Molid tratat — modificare de culoare izolata 40x
Untreated fir - blue stain 40x. / Treated spruce - isolated discolouration 40x.
Eucalipt netratat — miceliu alb spre capatul Salcam netratat — zona de la contactul cu solul
superior 40x / Untreated eucalypt - white cu pete de mucegai gri 40x / Untreated black
mycelium towards the top end 40x. locust - area from the contact with soil with
gray mould spots 40x.
Fig. 3.

Accentuarea degradarii biologice a epruvetelor expuse in sol dupa 22 de saptamani /
Accentuation of biological degrade of the samples after 22 weeks of soil exposure.

respectiv 0 la stejar. De aceea, in aplicatiile care vin
in contact cu solul nu este indicat sa se foloseasca
lemn netratat. Probele de foioase tratate nu au
prezentat modificari de aspect fiind notate cu nota 0.

Foioase/ Hardwoods

Rasinoase/ Resinous

4
4

35

3

25

2

Nota/ Grading system
Nota/ Grading system

1

15
0.5
tratate/treated 0 tratate/treated

netratate/untreated

ref netratate/untreated fag/beech

brad/fir i
stejar/oak salcam/bl

larice/larch locust

molid/spruce . vl
pin silv/sc eucalipt

pine

Fig. 4.
Evaluarea comparativa a probelor tratate si netratate dupa 22 de saptamani expunere in sol/
Comparative evaluation of treated and untreated samples after 22 weeks of soil exposure.
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CONCLUzII

eTestele sunt originale si sunt potrivite pentru
conditii de laborator, fara sa necesite spatiu mare.

eAcestea pot fi utilizate ca incercari preliminare
pentru teste in teren; se poate verifica astfel daca
rezultatele sunt reproductibile.

eMetoda de combinare a celor 2 standarde SR
ENV 807 si SR EN 252 a rezultat din necesitatea
completarii si Tmbunatatirii sistemului actual de
evaluare, fara a distruge probele, prin uscare si
determinarea pierderii de masa.

el a toate speciile cea mai afectata zona este cea
de la contactul cu solul.

eProbele tratate sunt mai putin degradate sau
chiar nemodificate comparativ cu cele netratate,
ceea ce demonstreazad necesitatea si importanta
tratarii lemnului pentru utilizari in contact cu solul.

eLa fagul netratat s-au observat multe tipuri de
degradare: pete negre de discolorare, mucegai, hife
ale ciupercilor in faza incipienta, precum si o
inmuiere a lemnului ce demonstreaza atacul
ciupercilor.

eLemnul de stejar si salcam in mod natural au
durabilitate ridicata, fapt ce le recomanda pentru
utilizarile in exterior, chiar si in contact cu solul, dar
cu o tratare preventiva adecvata.

eTestul este Inca in desfasurare, urmand sa se
faca si o evaluarea finala a probelor atat
macroscopic cat si microscopic, precum i
determinarea pierderilor de masa in urma expunerii
in sol.
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