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Experiment # 1.
Shrinkage of wood in Thermo-treatment process.
The research method.
Measurements of thickness and width of the boards before and after treatment.
For each species 20-30 samples was used.
Test Results (October, 2007).

Results.
1. The shrinkage in average 2% in thickness and 3% in width.
2. The average volume decrease factor is 0,95 (5% loss). It reduced in proportion to
the equilibrium moisture reduction of thermo-treated material.

Experiment # 2
Weight loss in Thermo-treatment process.
The research method.
Measurements of weight of the boards before and after treatment.
For each species 4-5 samples was used.
Test Results.

Results.
The significant weight loss factor is caused by two reasons:
1. Equilibrium moisture decreases (at least 2 times, compared with non-treated wood).
This decreases the weight on factor 4-5%.
2. The wood elements emission while treated (15-18%).
Because we know from Experiment # 1 the Volume decrease factor for each species, we can
easily calculate the Density decrease factor (see results in the Table).
The strength loss factor proportional to the Density decrease factor, so this data also can be
used as a Strength loss factor.

Experiment # 3
Water absorption of samples with the coated ends.
Short time interval (3 hours).
The research method.
Placing the samples of thermo-treated and untreated wood
into the water and measuring its weight.
For each species 4-5 samples was used.
Test Results.

Results.
1. We see the water absorption of Pine is almost similar with non-treated wood. For
Ash and Red Oak the water absorption decreased in a factor 2 compared with
un-treated wood., for poplar – in a factor 1,3.
2. The thermo-treated coated pine (1 coating) shows significant decrease of water
absorption compared to the non-coated material (3 times less).
For get more objective results we’ll use the parameter of Weight change to one inch of the
sample (to decrease the influence the factor of the samples width variety).

3. Because of the density of thermo-treated wood decreased on 15-18%, the real
water resistance to the short water treatment, caused by the thermo-treatment
changes of wood at molecular level, increases in 3 times for Ash and Oak, in 2
times for Poplar and on 15% for Pine.

Experiment # 4
Water absorption of samples with the cut (open) ends.
Short time interval (3 hours).
The research method.
Placing the samples of thermo-treated and untreated wood into the water and measuring its
weight.
For each species 1-2 samples was used.
Test Results.

Results.
1. We see the a little increased water absorption for all the species with
approximately the same proportion between treated and non-treated wood.
2. The thermo-treated coated pine (1 coating) with the cut ends shows the same
water absorption than non-coated and not-treated material.
3. This factor shows that the most of the water going inside the wood from the ends.
That means critical significance of closing the ends even in treated material!

Experiment # 5
Swelling of samples with the coated ends.
Short time interval (3 hours).
The research method.
Placing the samples of thermo-treated and untreated wood into the water and measuring its
width.
For each species 4-5 samples was used.
Test Results.

Results.
The short time interval like 3 hours not enough for case the swelling of the wood even
treated and non-treated.

Experiment # 6
Water absorption of samples with the coated ends.
Long time interval (18 hours).
The research method.
Placing the samples of thermo-treated and untreated wood
into the water and measuring its weight.
For each species 4-5 samples was used.
Test Results.

Results.
The water absorption for treated wood slowed up comparing with non-treated wood and
Experiment # 3 for 3 hours. For non-treated wood we see the same dynamic of water
absorption.
So, the dynamic of water absorption depends on the time of water treatment.

Experiment # 7
Swelling of samples with the coated ends.
Long time interval (18 hours).
The research method.
Placing the samples of thermo-treated and untreated wood
into the water and measuring its width.
For each species 4-5 samples was used.
Test Results.

Results.
1. The swelling of thermo-treated wood after 18 hours under water is around 0,30,4% for Oak and Ash, around 0,7% for Poplar and around 2% for Pine.
2. The swelling of thermo-treated material was reduced approximately at the same
proportion as the water absorption been reduced of thermo-treated samples,
compared with non-treated. (See results of Experiments # 3 and # 6).
3. The coating of wood significantly (10 times!) reduces the swelling of thermotreated wood.
4. Compared with non-treated wood the swelling for treated wood reduced at the
factor 2-3 for the long time of water treatment. The following experiments with 5
days of water treatment shows reduce of water absorption factor for thermotreated wood to 4-5. (see test data at the end of Report).

Experiment # 8
Water loss of samples with the coated ends.
Time interval 7 hours.
The research method.
Placing the samples of thermo-treated and untreated wood
at open air and measuring its weight.
For each species 4-5 samples was used.
Test Results.

Results.
For getting more objective results we used the proportion of Vaporized and Absorbed water
after 7 hours of drying in open air.
The water loss of thermo-treated material approximately at the inverted proportion to
the water absorption (the thermo-treated material loosed 2 times more absorbed before
water, compared with non-treated). (See also results of Experiments # 3 and # 6).

Experiment # 9
Swelling of samples with the coated ends after drying.
Time interval 7 hours.
The research method.
Placing the samples of thermo-treated and untreated wood
open air and measuring its width.
For each species 4-5 samples was used.
Test Results.

Results.
1. Non-treated wood continue to swell (instead of expected shrinkage) – in average
0,5%.
2. Treated wood stayed at the same size, achieved after 18 hours in water.

Experiment # 10 (Data Analysis).
Comparing of additional (between 3 and 18 hours) water
absorption and water loss after 7 hours of drying.
The research method.
Calculation the percentage of vaporized water, compared with absorbed.
Calculations Results.

Results.
Non-treated wood has loss approximately 50% of additional water, compared with
treated wood, looses 100% and more previously absorbed water.

Long term water treatment for Birch treated samples compeared with non-treated
samples.

GENERAL NOTES.
1. Tests have confirmed a lot of well-known properties of thermo-treated wood,
researched in Europe (the decreasing of swelling and water absorption in 1,5-2 times
with direct water contact, the increasing of water loss for thermo-treated wood, the
weight loss (18-23%), volume (5%) and density (15-18%), caused also the
corresponding loss of strength).
2. Tests show the significant improvement of all the properties of thermo-treated wood
after applying the surface coating, especially to the ends of boards.
3. The mentioned above most critical for work with thermo-treated softwood and soft
(less density) hardwoods like poplar.
4. The first absorption of water by thermo-treated wood (restore the moistening) causes
the swelling of wood of around 0,3-0,4% for Ash and Oak), and around 0,7% for
Poplar and around 2% for Pine. BUT! The drying and next absorption doesn’t shrink
and swell the samples and additional absorbed water easily vaporizes at the open air
without changing the sizes of wood. (The additional experiments shows: the
dimensions achieved after first moistening of thermo-treated wood at the cooling
stage at the treatment process and after first moistening rest stable after the next
cycles of moistening and drying of treated wood).
5. This factors more significant for treated softwood, than for treated hardwoods. The
results show the significant improvement of physical properties for thermo-treatment
of hardwoods, than softwoods.

