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CHANGES OF COPPER AND CHROMIUM CONTENT
IN WOOD IMPREGNATED WITH THE CCB AND CB
PRESERVATIVES AFTER LEACHING'
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The objective of the study was impregnated with CCB and CB preservatives pine wood of moisture
content varying from 12 to 55% subjected to leaching. Losses of copper and chromium were determined for
individual layers of wood up to 3 cm from the girth. The results were compared to the total amount of met-
als determined in water extracts. The concentration of copper and chromium ions in samples was deter-
mined after mineralization in an microwave oven with the use of atomic absorption spectrophotometry
(AAS). The obtained results (ppm) were recalculated into contents of individual components of the mixture
in consecutive layers of wood (kg/m") taking into account their percentage contents in the mixture.
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INTRODUCTION

The decrease of preservation degree of wood impregnated with chemical preserva-
tives may be a result of leaching of water soluble components of a preservative. When
investigating changes of contents of preservatives components in wood caused by
outer factors, a possible identification and monitoring of physical aspects of leaching
mechanism in wood is very difficult. The degree of leaching of active components is
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strongly related to dimensions of tested samples or more precisely to the ratio surface-
volume (Leuritz 1968; Miller 1972). The remaining factors influencing the amount of
leached components from impregnated wood depend on the degree of absorption and
distribution of preservative concentration in wood as well, as on wood permeability
and technological parameters of the impregnation process (Cockroft and Laidlaw
1978).

The degree of leaching of preservative components is determined by the composi-
tion of the chemical agent, which directly influences the run of the reaction of fixing of
the impregnant in wood. Temperature, wood moisture content and its duration also in-
fluence fixing (Lee, Grafton and Tainter 1993).

It is supposed that components of a preservative do not undergo leaching in middle
and large sized wood. However, in practice the components do not undergo leaching in
such a high degree as from laboratory samples used in tests according to the standard
EN 84. It is even because of the lower ratio of the exposed surface to wood volume
(Lee, Grafton and Tainter 1993). The application of small size samples in laboratory
tests aims to shorten duration of leaching cycle. Undoubtedly, it allows analysing be-
havior of different types of impregnants as well as susceptibility of individual ions for
leaching. Nevertheless, results of that kind of research can not be extrapolated in order
to predict the degree of leaching from full size wood impregnated with industrial tech-
nologies (Melcher and Wegen 1999; Yamamoto, Motegi and Inai 1999; Willeitner and
Peck 1998).

In the presented study samples of much higher size were used than that in tradi-
tional laboratory tests. The form of the samples was close to wood impregnated in the
industrial scale i.e. their cross-section was round. The shape of samples also let to
monitor effectively distribution of the investigated active ion in the cross-section of
wood as well as changes of its concentration caused by leaching. It let simulate signifi-
cantly practical conditions.

The main goal of the work was investigation of leaching dynamics of metal ions
from middle-sized wood impregnated with CCB and CB preservatives. It consisted in
showing the relationship between the amount of copper and chromium ions transferred
from wood to a solution and ions concentration in individual layers of wood taking into
account duration of leaching process divided into 9 stages in 14 days.

MATERIALS

Preservatives:

Two preservatives were used during studies. The first one preservative was of the CCB
type containing 36% of CuSOs, 40% of K2Cr204, 24% of H;BOs3. The second of the CB type
consisted of 15% of CuO, 5% of H;BO; and ca. 0.5% of Tcbuconazolu (ot-[2-(4-chlo-
rophenyl)ethyl]—ot-(l,1—dimc(hylethyi)-lH-1,2,4-triazoly1-l-elhanol). The preservatives were
used to prepare water solutions of concentration of 2% for wood impregnation.
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Table 1
Tabela 1

Dimensions of samples and parameters macroscopic structure of wood”
Wymiary probek oraz parametry budowy makroskopowe;j

Wood moisture Diameter Number of yearly Mean width of Sapwood content
content level growth rings in a yearly ring in the cross-section
aradius
Poziom wilgotnosci Srednica Liczba slojow Przecietna Udziat strefy
drewna [mm] rocznych na szeroko$c sioju bielastej na
[%] promieniu rocznego powierzchni
[mm] przekroju
poprzecznego
[%]
12 | 84.8 (5.1) 21 (3) 2.0 (0.3) 82.0 (5.0)
28 102.4 (6.8) 19 (2) 2.7(0.3) 86.6 (14.5)
55 82.7(46) 16¢4) 27(06) |  81.3(11.2)

"The values are arithmetic means of 10 tests, values in brackets represent standard deviations
Wartosci stanowia Srednie arytmetyczne z 10 prob; wartosci w nawiasach przedstawiajg od-
chylenie standardowe

Wood:
Scots pine wood (Pinus sylvestris L.) was used as material for investigations. Samples had

shape of rollers of the length of 250 10 mm. Diameters and other basic data on macroscopic
structure of wood are presented in Table 1.

METHODS

Samples alter their obtaining and debarking were stored in controlled conditions in order to
obtain moisture contents of ca. 55, 28 and 12%. There were prepared 10 samples for cach pre-
servative and moisture content level. Fronts of samples i.e. cross-section surfaces were pro-
tected against penetration of the solution along the grain. It was made by covering them with
silicon resin. Wood impregnation was carried out with the full-cell vacuum method with 85 hPa
of vacuum. The duration of vacuum was 20 min. Time of wood staying in impregnant solution
under the atmospheric pressure was 2 hrs. As the result of impregnation there was obtained ab-
sorption of preservative of 2.3 to 10.7 kg/m® (Table 2).

Alter 14 days of samples conditioning in air of relative humidity of ca. 98% samples were
subjected to leaching. It was preceded by impregnation with distilled water using the full cell
vacuum method similarly as during impregnation with tested chemical agents. Samples after
impregnation with water were moved to containers with fresh water of the amount of 5 volumet-
ric parts to 1 volumetric part of wood. The proportion of water to wood was according to the
standard EN 84 during testing leaching of preservatives with biological method. Samples re-
mained immersed in water for period of 14 days. Water was exchanged every day during first 4
days and next every second days at the same time. The total number of water exchange was 9.
During that time a sample of water was taken in order to perform its analysis. The amount of ac-
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Table 2
Tabela 2
Results of wood impregnation as values of preservative absorption”
Wyniki nasycania drewna jako warto$¢ wchlonigeia preparatu’
Mean salt content in wood
Type of Preservative Wood maoisture content Srednia zawartosé soli w drewnie [kg/m’]
Typ preparatu Wilgotnosé drewna [%)] —— Qolume insapwood

W calej objetosci W strefie bielu |

CCB 12 10.7 (0.7) 13.0

28 8.8 (1.4) 10.2

55 4.1 (0.6) 5.0

cB 12 5.2 (4.8) i 72

28 7.5(1.9) 10.9
55 2.3 (0.5) 33 1\

* The values are arithmetic means of 10 tests, values in brackets represent standard deviations
Wartosci przedstawiaja $rednie z 10 prob; wartosei w nawiasach przedstawiajg odchylenic
standardowe

tive ions of copper and chromium leached from was determined in waler extracts from consecu-
tive stages of leaching with the spectrophotometric method (AAS).

From each roller before and after leaching there were taken 8 samples with the use of the
Pressler drill of the diameter of 5 mm. Samples were taken according to the general scheme al-
lowing to obtain repeatability of locations of samples taking (Lutomski and Mazela 1999).
Every 8 samples obtained after drilling were cut with a lancet into 1 mm thick sections for the
first 2 mm of a sample length and into 10 or 15 sections of thickness of 2 mm depending on the
width of impregnated zone. The concentration of copper and chromium ions in samples was de-
termined after mineralization in an microwave oven with the use of atomic absorption spectro-
photometry (AAS) using the Varian AA-20 spectrometer. The obtained results (ppm) were
recalculated into contents of individual components of the mixture in consecutive layers of
wood (kg/m3 ) taking into account their pereentage contents in the mixture.

RESULTS

Change of copper and chromium ions content in individual layers of wood after
dryin

Wood of the initial moisture content of ca. 12%.

The mean absorption of copper by samples impregnated with the CCB preservative
was 2.02 kg/m’. After finishing leaching the content of copper was identified as equal
to 1.98 kg/m”. The leaching degree determined from the difference of copper concen-
tration in wood before and after leaching was 2%.

The analysis of copper content in consecutive wood layers towards the heartwood
sone revealed differentiated losses of the ions in the range from near-surface layers to
2 mm depth (2.06 kg/m®). Beginning from 4 mm there was observed small increase of
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Fig. 1. Differences of copper and chromium content in consecutive layers of wood caused by leaching
(12% wood moisture content before treatment)
Rys. 1. Roznica zawartosci miedzi i chromu w poszezegdlnych warstwach drewna w wyniku procesu
wymywania (wilgotnos¢ drewna przed nasycaniem 12%)

copper content of ca. 0.1-0.5 kg/m’. The percentage loss of copper ions for the first and
second layer was 15.6 and 4.2% separately (Fig. 1).

The mean values of chromium absorption for the seties of 10 test was 3.30 kg/m”.
Chromium content after leaching decreased of 1% in the investigated zone of wood.
The analysis of chromium content in consecutive layers of wood gave similar results as
in the previous case. The loss of chromium ions was related to the layer of 2 mm. The
percentage loss of chromium content in the first and the second layer was 9.4 and 2.7%
respectively. Below that depth there was observed small increase of chromium ions
content.

The mean values of copper adsorption for wood impregnated with the CB preserva-
tive was 0.79 kg/m’. After leaching the value decreased to 0.06 kg/m® that is the loss
was of ca. 7.8%. Similarly as for wood impregnated with the CCB preservative chan-
ges of copper content in the first zone of wood are on the similar level. Copper content
decreased to ca. 0.65 kg/m’ that is ca. 18.6% in the depth of 1 mm and 6.0% in the
depth of 2 mm. Changes of copper content in consecutive layers had the similar run as
for impregnation with the CCB preservative.

Wood of the initial moisture content of ca. 28%.

The mean adsorption of copper in a layer of 28 mm from the girth towards the pith
was 2.42 kg/m’ for wood of moisture content of 28% during impregnation. After lea-
ching there was observed loss of copper of 9.6% in the zone of wood under investiga-
tions. Losses of copper reached the depth of 20 mm from wood surface (Fig. 2). Below
the depth of 22 mm there was observed little increase of copper concentration in conse-
cutive layers. The mean difference of copper content in the first layer under investiga-
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Fig. 2. Differences of copper and chromium content in consecutive layers of wood caused by leaching
(28% wood moisture content before treatment)
Rys. 2. Réznica zawarto$ci miedzi i chromu w poszezegdlnych warstwach drewna w wyniku procesu
wymywania (wilgotno$¢ drewna przed nasycaniem 28%)

tions caused by leaching was ca. 21.6% i.e. 4.85 kg/m’. The difference was gradually
decreasing in consecutive layers.

The difference between the mean value of absorbed chromium and the mean chro-
mium content after leaching was 0.16 kg/m’ that is the leaching degree is 6.6% in the
investigated layer of wood. Similarly as for copper beginning from the near-surface
through next layers the value of the degree of leaching was decreasing to the depth of
22 mm.

The comparison of mean values of leaching of copper and chromium ions for
wooden samples of moisture contents of 12 and 28% revealed strongly higher degree
of leaching of both metals from wood of higher initial moisture content.

The degree of leaching of copper within the analysed zone of wood impregnated
with the CB preservative was equal to ca. 6%. The decrease of copper content at the
depth of 1 and 2 mm related to the slate before leaching was 15 and 10% respectively
that is the loss of ca. 0.5 and 0.2 kg/m’ (Fig. 2).

Wood of the initial moisture content of ca. 55%.

The mean adsorption of copper by wood of moisture content of 55% impregnated
with the CCB preservative was 0.94 kg/m After leaching the concentration of copper
ions decreased to the value of 0.12 kg/m? in the layer of 3 mm of the investigated zone
of wood. That is the ion loss was equal to ca. 12.5%. It is the highest degree of leaching
from among analysed variants of tests.

The analysis of the difference of copper ions content in individual layers of wood
shows that the phenomenon of leaching of copper concerns wood layers up to 6 mm of
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depth. It is because in this zone of wood was observed distinct decrease of copper con-

tent (Fig. 3). The percentage decrease of copper content in four consecutive layers was
15.8, 17.0, 15.7 and 14.8% respectively.
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Fig. 3. Differences of copper and chromium content in consccutive layers of wood caused by leaching
(55% wood moisture content before treatment)
Rys. 3. Roznica zawartosci miedzi i chromu w poszezegolnych warstwach drewna w wyniku procesu
wymywania (wilgotnos¢ drewna przed nasycaniem 55%)

Table 3
Tabela 3

Leaching degree of Cu and Cr ions from wood impregnated with the CCB and CB
preservatives determined in relation to absorption of individual ion”
Stopien wymyecia jonéw Cu i Cr z drewna nasyconego preparatem CCB i CB okreslony
wzgledem poziomu wehlonigeia poszezegdlnych jonow”

Initial moisture Type of Investigated ion Absorption Total amount Degree
content level preservative of leached ions of leaching
of wood
Poziom Typ preparatu Badany jon Wechiloniecie Suma Stopien
wilgotnosci [kg/m?] wymytych wymycia [%]
poczatkowej jonow [ppm]
drewna [%]
cCB Cu 2.0(0.3) 27.9 (6.2) 0.7
12 cr 3.3(0.3) 18.8 (6.3) 03
3 CcB Cu 0.8 (0.6) 24.2 (15.9) 1.9

Thc values are arithmetic means of 10 tests, valucs in brackets represent standard deviations
" Wartosci przedstawiaja srednie z 10 prob; wartosei w nawiasach przedstawiaja odchylenic

standardowe
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The degree of ion leaching from the wood zone of width of ca. 28 mm was 11%.
The decrease of chromium content in individual depths of wood is characterised by the
similar run as for copper ions leaching. The percentage loss of ions from wood from
the depth of 1 mm and 2 mm was 15.6 and 13.7% respectively. For the next 4 mm it
was 11.5 and 8.2% respectively.

Wood of the initial moisture content of ca. 55% impregnated with the CB preserva-
tive absorbed on average 0.36 kg/m’ of copper. 1t is the lowest value of absorbed cop-
pcrﬁ0n1aﬂandysedquanm(ﬁanesﬁéaﬁons Simultaneously, it is characterised by
the highest degree of leaching of copper ions, i.e. 19.8%. The difference of copper con-
tmnnmmkmhmnobmnwwgaO45md0ﬂﬂgh1mqmdwdyRmakMMméu
into relative values gives 19.6 and 26.8% (Fig. 3).

Content of copper and chromium ions content in water extracts from leaching of
pine rollers

Wood of the initial moisture content of ca. 12%.

The degree of leaching of copper from rollers impregnated with the CCB preserva-
tive at moisture content of 12% was equal 0.7% in the relation to the mean absorption
of copper of 2.02 kg/m’. The above results are presented in Table 3.

The total amount of copper ions during the cycle of 14 days of leaching consisting
of 9 stages was 27.9 ppm. The range of copper contents in water extracts was from 10.1

ppm in the first stage to 1.6 ppm in the last ninth stage of leaching. The amounts of cop-
per leached in individual stages of the process are preaenlcd in Fig. 4 and can be repre-
sented by the exponential function of the form: y = atb/x’.
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Fig. 4. Dynamics of copper and chromium leaching from wood impregnated
with CCB and CB preservatives at moisture content of 12%
Rys. 4. Dynamika wymywania miedzi i chromu z drewna nasycanego preparatem typu CCBiCB
w stanie wilgotnosci 12%
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Leaching of chromium was ca. 0.3% for the same group of tests at the mean value
of chromium adsorption of 3.3 kg/m’. It was over two times smaller degree of leaching
in comparison to copper leaching. The sum amount of leached chromium ions was
18.8 ppm. The extreme values on the beginning and the end of the leaching cycle were
from 6.5 to 0.7 ppm.

For wood impregnated with the CB preservative the degree of leaching of copper ions
was 1.9% in relation to the amount of absorbed copper of 0.79 kg/m®. The sum of leached
ions was 24.2 ppm. Concentration of leached copper ions in the water extract was decrea-
sing from 6.2 ppm on the beginning to 2.0 ppm on the end stage of the process that is to ca.
2/3 of the initial value (Fig. 4).

Wood of the initial moisture content of ca. 28%.

For the case of samples of moisture content of 28% impregnated with the CCB pre-
servative the degree of copper adsorption was 2.42 kg/m’. The value was sli ghtly hig-
her than that for wood of the initial moisture content of 12%. The degree of leaching
related to the adsorption was equal 1.2% (Table 4). The sum of leached copper ions
was 55.4 ppm and the range of contents between the first and the last stage of leaching
was 12.3+4.6 ppm.

The absorption of chromium was 2.4 kg/m® while its degree of leaching was 0.2%. In
comparison to leachability of copper the degree of chromium leaching was six times lo-
wer. The value of 7.9 ppm Cr was the total amount of ions leached during the whole cycle
of leaching. The chromium ions concentration in consecutive stages of leaching was de-
creasing from 2.1 to 0.9 ppm (Fig. 5).

The series of samples impregnated with CB at moisture content of ca. 28% charac-
terised with higher degree of copper leaching (2.4%) in the relation to absorption deter-
mined as equal to 0.72 kg/m’. The sum of leached copper ions was ca. 33.3 ppm.
Concentration of chromium ions in individual stages was decreasing from 8.3 to 2.4
ppm (Table 4, Fig. 5).

Wood of the initial moisture content of ca. 55%.

Wood of moisture content of 55% was impregnated with the CCB preservative up
to the level of 0.94 kg/m’. It was characterised by higher degree of copper ions lea-
ching which was 2.1%. The sum of leached ions was 37.9 ppm and the range of amount
of extracted ions was from 10.5 to 2.3 ppm. The mean degree of chromium leaching at
the mean degree of absorption equal to 0.83 kg/m’ was determined as equal to 0.7%.
The sum of leached ions was 11.2 ppm and concentration of chromium ions in indivi-
dual stages was decreasing from 4.9 to 0.2 ppm (Table 5, Fig. 6).

The biggest degree of copper leaching i.e. 5.7% was observed for the series of sa-
mples of the lowest absorption of the CB preservative (0.36 kg/m®). It can be related
among others to high moisture content during impregnation. The sum of leached ions
was 39.4 ppm. Concentration of copper ions in consecutive stages of leaching was in
the range from 9.6 to 2.3 ppm (Fig. 6).

In all described above cases strongly the biggest degree of leaching was observed in
the first stage that is in the first day of leaching. The amount of extracted ions in conse-
cutive stages was significantly decreasing. The values can be described by the expo-
nential function of the form: y = a+b/x’ (Fig. 6).
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Table 4
Tabela 4

Leaching degree of Cu and Cr ions from wood impregnated with the CCB and CB
preservatives determined in relation to absorption of individual ions’
Stopiefi wymycia jonow Cu i Cr z drewna nasyconego preparatem CCB i CB okreslony
wzgledem poziomu wehlonigeia poszczegdlnych j _]onow

Initial moisture Type Investigated ion Absorption Total amount Degree
content level of preservative of leached ions of leaching
of wood
Poziom Typ preparau Badany jon Wchtoniecie Suma Stopien
wilgotnosci [kg.’ml] wymytych wymycia [%]
poczatkowej jonéw [ppm]
drewna [%]
28 CCB Cu 2.4(0.8) 55.4 (7.2) 1.2
] Cr 2.4(0.7) 7.9 (3.1) 0.2
- CB Cu 0.7 (0.2) 33.3 (5.7) 2.4

* N . ¥ . .
The values are arithmetic means of 10 tests, values in brackets represent standard deviations
Warloéci przedstawiajg $rednie z 10 prob; wartosei w nawiasach przedstawiaja odchylenie

standardowe
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Fig. 5. Dynamics of copper and chromium leaching from wood impregnated with CCB and CB
preservatives at moisture content of 28%
Rys. 5. Dynamika wymywania miedzi i chromu z drewna nasycanego preparatem typu CCB i CB
w stanic wilgotnosci 28%
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Table 5
Tabela 5
: Leaching degree of Cu and Cr ions from wood impregnated with the CCB and CB
preservatives determined in relation to absorption of individual ions’
Stopienn wymyecia jonow Cu i Cr z drewna nasyconego preparatem CCB i CB okreslony
wzgledem poziomu wehlonigeia poszezegolnych jonow”

Initial moisture Type Investigated ion Absorption Total amount Degree
content level | of preservative of leached ions of leaching
of wood
Poziom Typ preparau Badany jon Wehloniecie Suma Stopien
w:lgotnosm_ [kg.'m3] wymytych wymycia [%]
poczatkowej jonéw [ppm]
drewna [%]
55 CCB Cu 0.9 (0.3) 37.9 (8.7) 2.1
§ cr 0.8 (0.1) 11.2 (3.7) 0.7
i CB Cu 0.4 (0.1) 39.4 (5.1) 5.7

The values are arithmetic means of 10 tests, values in brackets represent standard deviations

" Wartosci przedstawiajg srednie z 10 prob; wartosei w nawiasach przedstawiaja odchylenic
standardowe
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Fig. 6. Dynamics of copper and chromium leaching from wood impregnated with CCB and CB
preservatives at moisture content of 55%
Rys. 6. Dynamika wymywania micdzi i chromu z drewna nasycanego preparatem typu CCB i CB
w stanie wilgotnosci 55%
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DISCUSSION

As mentioned in the description of methods the degree of leaching of copper and
chromium from wood impregnated with investigated preservatives was determined by
two different techniques using instrumental analysis. The first one consisted in deter-
mining losses of both metals from wood caused by leaching. The degree of leaching
was expressed by the value of the decrease of content of copper and chromium in indi-
vidual layers related to the state before leaching. There was also determined the mean
degree of leaching resulting from the difference between the mean value of adsorption
of copper and chromium compounds during impregnation and the mean value of their
contents after leaching. The analysis of the obtained results let to obtain the relations-
hip between the degree of leaching and wood moisture content before impregnation.
The percentage losses of copper and chromium in the relation to the initial state were
increasing for both preservatives with the increase of the initial moisture content of
wood. The above relationship can be explained by the higher concentration of compo-
nents of preservatives in near-surface layers of wood at general lower absorption being
the result of higher initial moisture content. Moreover, for the three moisture contents
of impregnated wood with the CCB preservative the loss of copper ions was always hi-
gher than the chromium ion loss.

The second technique of the leaching degree determination was based on the quan-
titative analysis of water extract obtained from leaching of wooden samples in conse-
cutive stages of the process. Similarly as for the previous technique there was observed
higher degree of leaching of the investigated ions for samples of higher initial moisture
content. The both techniques revealed similar trends in amounts of leached compo-
nents depending on the type of preservative as well as on their chemical form and the
initial moisture content of wood. In spite of that the values of leaching degree differ for
the same variants of tests. Significantly higher degree of leaching was obtained when
expressing it as the loss of investigated metals in wood. The reason was that the first te-
chnique the analysis was performed for the 28 mm layer of wood and the leaching de-
gree was calculated for that volume of wood. The leaching degree established with the
use of the second technique was related to the total volume of wood subjected to lea-
ching and depended on the earlier established ratio of volume of leaching agent to vo-
lume of a leached sample.

In order to compare the above results with results of other authors there is a need to
take into account that the investigations on leachability were performed for different
technological parameters resulting from different methods which significantly diffe-
rentiated the obtained values. From the earlier works on leachability of salt preservati-
ves from middle-size wood it is worth mention works of Zycha (1958), Gersonde
(1959), Wischer (1976), Evans (1987), Illner (1988), Klipp et al. (1991), Klipp and
Brandt (1992), Willeitner et al. (1991), Lutomski and Mazela (1997, 1999). Table 6
presents the comparison of results from this work with results of other authors.

As it results from the above table the mean degree of copper leaching from
wood impregnated with CKB and CKF preservatives was higher in comparison to
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the degree of chromium leaching. Moreover, it was also stated the significantly higher
degree of copper leaching from wood impregnated with the non-chromium preserva-
tive in comparison to the other two cases. The above relationship, which was also
proved by this work, may be explained by the known from literature ability of chro-
mium compounds to bond copper in wood (Dahlgren 1972).

Table 6
Tabela 6

The mean degree of leaching of Cu and Cr from middle-size wood at different time
of exposure, per cents of absorption
Sredni stopien wymycia Cu i Cr z drewna sredniowymiarowego przy Zroznicowanym czasic
ekspozycji, wyrazony w procentach ilosci wchlonigte)

Type of preservative® Number of years Cu [%] Cr[%]
Typ preparatu Liczba lat
1 0.90 0.19°
CkB | 2 . 0.24 o011
- 3 0.44 0.18
1 1.23 1.01
CKF 2 0.15 0.11
3 0.34 0.15
i 1 11.8 -
Cu-HDO 2 11 =
_ 3 1.5 -
Type of preservative® Number of months Cu %] Cr [%]
Typ preparatu Liczba miesiecy
CCA 6 2.0=2.5 0
ACQ . 26.2+26.3 -
Type of preservative® Number of days Cu [%] Cr [%]
Typ preparatu Liczba dni
CCB 14 0.7+2.1 0.2+0.7
CB 1.9+5.7 -

* Acc. to Klipp and Brandt (1992)

* Wg Klipp’a i Brandt’a (1992)

® Acc. to Yamamoto (1999), results from the testing ground
b Wg Yamamoto (1999), z badan poligonowych

© Acc. to own investigations

¢ Wg badan whasnych
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FINAL REMARKS

The performed research shows that the degree of leaching from wood of compo-
nents of preservatives is closely related to concentration of a preservative in individual
layers of wood. It is directly related to wood moisture content before impregnation.
Higher concentration of preservative in small depths is the effect of impregnation of
wood of higher initial content. Because the leaching phenomenon concemns first of all
the near-surface layer, hence the degree of leaching for wood of higher moisture con-
tent during impregnation (55%) was higher than in the other variants. Wood of lower
moisture content before impregnation (28 and 12%) was characterised by more uni-
form impregnation of sapwood. It significantly influenced the decrease of the leaching
degree of components of preservatives. The degree of leaching expressed as the loss of
copper and chromium ions from impregnated wood is in all cases higher than the de-
gree of leaching determined as the amount of extracted metal ions (Table 7). The rela-
tionship can be explained by the probable phenomenon of displacing of some amounts
of metal ions into deeper layers of wood, which were not subjected to the analysis ion
content.

Table 7
Tabela 7

Summary of results of the degree of copper and chromium leaching from wood impregnated
with CCB and CB preservatives
Zestawienie wynikow oznaczania stopnia wymycia miedzi i chromu z drewna nasycanego
preparatami typu CCB i CB

Level of Loss of ions from wood Content of leached ions in water
wood Ubytek jonow z drewna [%] Zawarto$¢ wymytych jonow
moisture w wodzie [%]
content
: CCB CB CCB CB
Poziom
wilgotnosci Cu Cr Cu Cu Cr Cu
drewna
| [%] -
12 2.0 1.0 7.8 0.7 0.3 1.9
28 9.4 6.6 5.9 1.2 0.2 2.4
55 12.6 11.0 19.8 2.1 0.7 57
CONCLUSIONS

1. The differentiated absorption of CCB and CB preservatives by wood depending on
its initial moisture content influences significantly leachability of preservatives’
components from wood.
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2. The dynamics of copper and chromium leaching from impregnated wood is charac-
terised by the intensive run in the initial stage of the process. In the first stage there
is leached 25 to 45% of total amount of metal ions extracted from wood.

. The degree of leaching of copper and chromium from wood impregnated with the
CB preservative is for the majority of cases 1.5 to 4 times higher in comparison with
leaching from wood impregnated with the CCB.

4. Copper leachability from wood impregnated with the CCB preservative is signifi-
cantly higher than chromium leachability. The difference in leachability of both
metals decreases with the increase of initial moisture content.

. Leaching of the investigated metals from wood impregnated with CCB and CB
reaches the depth of 6 to 18 mm depending on their concentration in individual
layers.

(5]

wn
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ZMIANY ZAWARTOSCI JONOW MIEDZI 1 CHROMU W DREWNIE
IMPREGNOWANYM PREPARATAMI TYPU CCB I CB, PODDANYM
WYMYWANIU

Streszczenie

Przedmiotem badan bylo impregnowane preparatami CCB i CB drewno sosny
o wilgotnosci od 12 do 55%, poddane nastgpnie procesowi wymywania. Oznaczono
ubytki jonéw miedzi i chromu w poszezegélnych warstwach drewna siggajgcych 3 cm
od obwodu. Wyniki poréwnano z sumaryczng ilodcig oznaczonych metali w ekstrak-
tach wodnych. Stopien wymycia jondw metali z drewna o wilgotnosci poczatkowej
55% byl wyzszy niz w przypadku drewna powietrzno-suchego. Spektrofotometryczna
analiza (AAS) poszczegdlnych warstw drewna, w niektorych przypadkach wykazata
po wymywaniu wzrost stgzenia jonéw metali w warstwach glebiej usytuowanych.
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