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SUMMARY

In this study, Beech (Fagus sylvatica. L) sliced veneers with dimension of 37 x 0.5 x 50 mm® (rad x tang x
long) were soxhlet extracted with water and organic solvents (cyclohexan and ethanol, 2 : 1, v/v), and then
oven-dried prior to the chemical impregnation. Three chemicals used for veneer impregnation were: N-
methylol melamine (NMM - 1 - 10% solid content), fatty acid modified N-methylol melamine/paraffin
compound (mNMM - 2 - 5% solid content), alkyl ketene dimer (AKD - 1% solid content). After 2 days of pre-
drying in room condition, the impregnated veneers were cured in a hot press with different parameters of
temperature and time. Specifically, temperature: 130°C, 160°C; pressure: 1 N/mm?; pressing time: 5, 10 and 20
min. The results indicated that influence of the hot pressing time and temperature on weight percent gain
(WPGQG) and radial bulking effect (RBE), equilibrium moisture content (EMCy) and radial swelling (RS) in
20°C, 65% relative humidity, and weight losses after extraction did not showed detrimental effects in case of
the veneers cured by hot pressing at 5 min and 130°C in comparison to the other hot pressing parameters.
Besides, water repellent effectiveness (WRE) of the treated veneers after soxhlet with organic solvents and
water submersion presented optimum results for the veneers cured by hot pressing at 5 min and 130°C. In
addition, reduced time and temperature for curing of veneers may inhibit ‘over-drying’ of veneers before gluing
process in production of plywood. Hence, the time of 5 minutes and the temperature of 130°C were selected for
curing by hot press of the impregnated veneers. Effects of curing parameters (by hot press) on properties of
veneer modified with each chemical were discussed in detail in this paper.

Keywords: Alkyl ketene dimer, beech (Fagus sylvatica. L) veneer, chemical fixation, equilibrium
moisture content, N-methylol melamine, water repellent effectiveness.

I. INTRODUCTION

Beech (Fagus sylvatica. L) is one of the
most important wood species used in veneer
industry in European. According to the EN
350: 2016, it is classified in durability class 5
and treatability class 1. Beech is easily
treatable but its low bioresistance and
dimensional stability limit the area of
application. Therefore, wood modification has
been employed to improve durability for wood
and wood-based products from beech.
Furthermore, treatment processes of the veneer
modification indicate some advantages which
are less used chemical, more homogenous
structure, shorter drying and curing periods as
compared to those of the solid wood treatment
(Wepner and Militz, 2005). In this study, beech
sliced  veneers impregnated  with
chemicals from wood, textile and paper
industry, then pre-drying and curing. Besides
curing in a drying-oven, the impregnated
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veneers can be cured in a hot press. Curing in a
hot press shows more obvious advantages than
curing in a drying-oven such as: time saving,
flat veneer makes itself easier for gluing
process. In previous works of producing
modified plywood, the impregnated veneers
were cured in a hot press instead of a drying-
oven prior to gluing process (Wepner et al.,
2007; Dieste et al., 2009; Trinh, 2016). Time
and temperature are two main factors of curing
by hot press, affecting properties of the treated
Thus, in this study, different
parameters of hot press curing were applied on
the impregnated veneers for testing of
chemical fixation and water related properties.
II. RESEARCH METHODOLOGY

2.1. Veneer and chemical preparation

veneers.

Beech sliced veneers, free of heartwood,
were cut in sizes of 37 x 0.5 x 50 mm’ (rad x
tang % long). The quantity of veneers for each
treatment was 20.
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Three chemicals were diluted with water to
the different concentrations as follows:

a) N-methylol melamine (NMM-1):
solid content (15.5% stock concentration)

Madurit MW 840/75 WA (NMM-1)
delivered by INEOS company, is an N-
methylol melamine resin dissolved in water.
NMM-1 is a colorless and clear liquid with pH
value from 10 - 11 at 20°C. NMM-1 is used for
impregnation of solid wood with a solid
content between 10 and 40%. The drying
process of impregnated wood includes two
steps. In the first step, the temperature during
the first 24 h must be lower than 50°C to
remove the bulk of water and protect the wood
against the formation of cracks. In the second
step, a sufficient condensation of the resin is
needed, if the temperature is not up to 100°C,
the time for reaction must last longer.

b) Fatty  acid  modified  N-methylol
melamine/paraffin compound (mNMM-2): 5%
solid content (13.2% stock concentration) with
catalyst RB 1.9% (equal to 15% of mNMM-2
stock solution w/w).

Phobotex VFN (mNMM-2) delivered by
Ciba company, is a fatty acid of modified N-
methylol melamine (methoxymethylen
melamine and paraffin). mNMM-2 is a white
dispersion with pH value from 4 - 6 at 20°C.
mNMM-2 is a product for washfast and water
repellent finishes which can be used as a
finishing agent for textiles. mNMM-2 should
be combined with catalyst RB (aluminium salt)

10%

to obtain optimal water repellent effect.
mNMM-2 can be diluted in cold water and
applied by padding at room temperature for
cotton fibers, then dried at 120 - 140°C and
cured for 2 min at 160°C or 4 - 5 min at 150°C.

c) Alkyl ketene dimer (AKD): 1% solid
content (6.7% stock concentration)

Basoplast AKD delivered by BASF
company, is a fatty acid alkyl ketene dimer
(AKD) in form of a white dispersion with
average pH value from 3.5 - 4.5. AKD is

hydrophobization of paper, especially when
made under alkaline conditions. AKD is widely
used for liquid containers, ink-jet printing paper,
and many other grades of paper and paperboard.
AKD is especially favored for products that
need to resist water over a long period.

2.2. Treatment of the veneers

The veneers were soxhlet extracted with
water and organic solvents, and then oven-
dried prior to the chemical impregnation.
Water extraction was performed with total
running time of 6 h. Organic solvent
(cyclohexan and ethanol, 2 : 1, v/v) extraction
was carried out in the same way as the water
extraction. After 2 days of pre-drying in room
condition, the impregnated veneers were cured
in a hot press with different parameters of
temperature and time:

- Temperature: 130°C, 160°C; Pressure: 1
N/mmz; Time: 5, 10 and 20 min.

Veneers impregnated with water served as
control specimens. The test procedure is presented
in figure 1.

2.3. Chemical fixation and water related

properties of the veneers

Prior to the tests, the treated and control
veneers were conditioned in a climate chamber
at 20°C and 65% RH until constant weight.
Then, 5 veneers from each treatment were
oven-dried for determination of moisture
content of the veneers at 20°C and 65% RH as
the following:

M (%)= Wx 100 (Equation 1)

1

Where:

Wi: Oven-dry weight of veneers (g) after
conditioning (the same as oven-dried weight
after curing);

W.: Constant weight of veneer (g) conditioned
in the climate chamber 20°C, 65% RH;

M: Moisture content of veneer (%) at 20°C
and 65% RH.

Hence, the oven-dry weight of the other 15
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veneers  after calculated by
extrapolation from the constant weight and
moisture content of the veneers at 20°C and 65%
RH, using Equation 2:
W, = LA x100 (Equation 2)
100+ M
The WPG and RBE of the treated and
control determined as in
Equation 3 and Equation 4, respectively:

WPG (%) = w-1.)

curing was

veneers  were

x100  (Equation 3)

Where:

WPG: Weight percent gain of the treated
veneer (%);

Wi: Oven-dry weight of veneer after curing (g);

W, Oven-dry weight of veneer before
chemical impregnation (g).

RBE(%)= % x100 (Equation 4)

o

Where:

RBE: Radial bulking effect of the treated
veneer (%);

RD;: Radial dimension of oven-dry veneer
after curing (mm);

RD,: Radial dimension of oven-dry veneer
before chemical impregnation (mm).

Similarly, EMCr and RS were calculated
according to Equation 5 and Equation 6,
respectively:

EMC,(%)= w.-m) %100 (Equation 5)

5= B2 =RD) 100 (Equation 6)
1

Where:

EMCr and RS: Equilibrium moisture
content and radial swelling of the veneer (%);

W,: Oven-dry weight of the veneer before
chemical treatment (g);

W; and RD ;: Oven-dry weight (g) and
radial dimension (mm) of the veneer after
curing (before conditioning);

W, and RDs: Weight (g) and radial
dimension (mm) of veneer after conditioning.

The cyclohexan and ethanol (2:1, v/v)

extraction was carried out for 6 h with 5
veneers per treatment. The weight loss (WLE)
determination was calculated in the same way
as in the water extraction (Equation 7):

 -w)

WLE(%) = x100 (Equation 7)

1

Where:

WLE: Weight loss after extraction (%);

W;i: Oven-dry weight of veneer after curing (g);

W3: Oven-dry weight of veneer after extraction (g).

Ten veneers per treatment were submersed
one by one in a water bath at room temperature
for the continuous times: 1 min, 10 min, 1 h, 2
h, 4 h (submersion 1). The water uptake (WU)
and water repellent effectiveness (WRE) were
calculated following Equation 8 and Equation 9:

W, -W,)

WU (%)= ( x100 (Equation 8)

o

Where:

WU: Water uptake (%);

W.: Veneer weight (g) after water submersion
(1 min, 10 min, 1 h, 2 h, 4 h);

Wy, Veneer weight before water submersion (g);

W,: Oven-dry weight of veneer before chemical
impregnation (g).

For comparison of the water uptake between
the treated and the control veneers, water
repellent effectiveness (WRE) was expressed
as in Equation 9:

WRE(%) = Vot =W Upaes) 100 (Equation 9)

control

Where:

WRE: Water repellent effectiveness (%);

WUcontrol: Water uptake of control veneer (%);

WUieatea: Water uptake of treated veneer (%).

Then, the veneers were continued with
oven-drying, organic solvent extraction,
submersion 2 or submersion 3 (similar like
submersion 1) as described in Fig 1. The
weight loss of the veneers was based on
oven-dried weight after curing and oven-
dried weight after extraction or submersion

as follows:
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WL(%) =

Where:
WL:
submersion (%);

(Wl _Wz)

1

Weight

x100 (Equation 10)

loss

Wzi

Wi: Oven-dry weight of veneer after curing (g);
Oven-dry weight of veneer after

extraction, submersion (g).

after  extraction,

Cutting veneers (37 x 0.5 x 50) mm’

v

Water extraction, 6 h

v

Cyclohexan and ethanol (2:1) extraction, 6 h

v

Drying veneers at 103°C, 24 h

v

Vacuum/pressure impregnation

v

Pre-drying at room temperature for 2 days

Y

Curing by hot press at the different parameters

v

Conditioning veneers in a climate chamber at 20°C and 65% RH

(20 veneers/treatment)

4

A

Drying
at 103°C, 24 h
(5 veneers/
treatment) M,
WPG, RBE,
EMCyg, RS

Cyclohexan and

extraction 1 for 6 h

A

Ethanol (2:1)

Submersion 1
(10 veneers/treatment)
WRE1

A
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Drying at 103°C, 24 h
(5 veneers/treatment)

Drying at 103°C, 24 h
(5 veneers/treatment)

Cyclohexane and Ethanol
(2:1) extraction 2 for 6 h
(5 veneers/treatment)

Weight loss 1 ¢

v

Submersion

WRE?2

(5 veneers/treatment)

2 Drying at 103°C, 24 h

(5 veneers/treatment)

Weight loss

Drying at 103°C, 24 h
(5§ veneers/treatment)

Submersion 3
(5 veneers/treatment)
2 WRE3

v

Drying at 103°C, 24 h
(5 veneers/treatment)
Weight loss 3

Figure 1. Test procedure of the veneers
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II1. RESULTS AND DISCUSSION
3.1. Weight percent gain and radial

bulking effect

The veneers were extracted with hot water,
and then cyclohexane and ethanol (2:1, v/v)
prior to the impregnation and hot pressing. The
WPGs of the control veneers showed minor
negative values because the extractives in the
veneers were continued removing during the
impregnation and hot pressing (Figure 2).

WPGs of the veneers treated with 5% solid

content of mMNMM-2 (catalyst RB) or 1% solid
content of AKD did not change significantly
when the temperature of the hot pressing
increased from 130°C to 160°C. These WPGs
did not depend on the pressing times (5 min,
10 min, 20 min), either (Figure 2).

WPGs of 10% NMM-1 treated veneers
changed considerably when the temperature of
the hot pressing increased from 130°C to
160°C (WPGs were reduced from 22.6% to
15.9%, relatively).

25 7

Weight percent gain [%]

Radial bulking effect [%)]

Pressing time (min)

Control 130°C  ——NMM-1130°C —=—mNMM-2 130°C —a— AKD 130°C

Control 160°C ~ ---o--- NMM-1160°C  ---&--- mMNMM-2 160°C ---a--- AKD 160°C

3.0 7
251

2.0

1.5
1.0 A

0.5 ]
T 19 20

-0.5 E///#”//IT
1

-1.0 -

Pressing time (min)

Control 130°C ~ —«—NMM-1 130°C  —=— mNMM-2 130°C —4— AKD 130°C

Control 160°C ~ ---o--- NMM-1 160°C  ---&--- mNMM-2 160°C ---a--- AKD 160°C

Figure 2. Weight percent gain (WPG) and radial bulking effect (RBE) of the control and treated veneers

Another experiment was processed to

if the WPG of NMM-1 treated

veneers reduced with increasing temperature of

evaluate

the hot pressing.

Glass dishes containing 20 g of NMM-1
stock solution were oven-dried for 24 h at
different temperatures: 103°C, 120°C, 140°C,
and 160°C. Then, these dishes were allowed to

cool in desiccators to room temperature.
Calculation of solid content was based on the
weight of dried NMM-1 (solid, after drying)
and the weight of NMM-1 stock solution
(before drying) in each glass dish (w/w %).
There were 3 replicates regard to each
temperature. The results of this test are shown
in table 1.

Table 1. Solid content of NMM-1 stock solution at different temperatures

Temperature (°C) 103

Solid content (w/w %) 74.8

120 140 160
71.9 70.5 68.5

Due to evaporation of some constituents in
NMM-1 solution e.g. formaldehyde emission,
the solid content of NMM-1 stock solution

reduced with an increasing of oven-dried

temperature. This is seen to be the reason for
WPG of NMM-1 treated

veneers at higher temperature of the hot

the decrease in

pressing besides loss in wood.
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With regard to above WPGs, only NMM-1
treated veneers indicated a radial bulking
effect (RBE, 1.9 - 2.7%), whereas the
control, mNMM-2 and AKD treated veneers
showed no RBE, even negative values
(Figure 2). This bulking effect did not
depend on the time or temperature of the hot
pressing. Thus, longer pressing time or
higher temperature did not enhance the
deposition of these chemicals into the cell
wall. Higher WPG and better penetration
ability of melamine molecules into the cell
wall resulted in bulking effect for NMM-1
treated veneers. While low WPGs together
with large particle sizes of mNMM-2 and

AKD particles could be reasons for no

bulking effect of the treated veneers.
3.2. Equilibrium moisture content and
radial swelling of the treated veneers at
20°C and 65% RH

As can be seen in figure 3, EMCg and RS of
the veneers did not change when temperature
and pressing time were changed.

Only NMM-I1
significantly lower EMCyg and RS than the control
veneers (2 - 3%). High dimensional stability of

treated veneers exposed

melamine resin treated wood under humid
condition was confirmed in many previous studies
(Deka and Saikia, 2000; Inoue et al., 1993; Pittman
et al., 1994). EMCr and RS of the veneers treated
with mNMM-2 and AKD were not clearly

different from those of the control veneers.
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Equilibrium moisture content [%]
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T
5 10 20
Pressing time (min)
Control 130°C  —&—NMM-1130°C  —=—mNMM-2 130°C —a—AKD 130°C

Control 160°C - --o--- NMM-1 160°C ~ ---&--- mMNMM-2 160°C ---a--- AKD 160°C

Radial swelling [%]

T T
5 10 20
Pressing time (min)

Control 130°C —«—NMM-1130°C —=—mNMM-2 130°C —a—AKD 130°C

Control 160°C ~ ---o--- NMM-1160°C - --=--- mNMM-2 160°C ---a--- AKD 160°C

Figure 3. Equilibrium moisture content (EMC) radial swelling (RS)
of the control and treated veneers at 20°C and 65% RH

Compared to the veneers cured in a drying-
oven (Trinh and Nguyen, 2017), EMCg and RS
of the veneers cured in the hot press were
reduced in case of NMM-1 treatment due to
higher WPG. On the contrary, EMCg and RS
of mNMM-2 treated veneers cured in a hot
press were higher than those cured in a drying-
oven because of the lower WPG. While AKD

treated veneers always showed the same EMCgr
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and RS values as the controls in both cases
cured in an oven and a hot press machine,
regardless of WPG.
3.3. Water repellent effectiveness
WRE 1 is the water repellent effectiveness
of submersion 1 (as depicted in figure 1). This
is the submersion of the veneers after curing
and conditioning at 20°C and 65% RH.
Similarly, WRE 2 is the water repellent
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effectiveness of submersion 2 for the dried-

veneers after undergoing submersion 1. WRE 3

was used for the dried-veneers after submersion

1 and an organic solvent extraction.
B C

920

90

50

40 A

30 1 30 1

WRE 1 - NMM-1 [%]
WRE 2 - NMM-1 [%]

20 A 20 1

WRE 3 - NMM-1 [%]

0 50 100 150 200 250 0 50
Water submersion time [min]

—+—130°C, 5 min ---¢--- 160°C, 5 min

Water submersion time [min]

—=—130°C, 10 min

50 100 150 200 250

Water submersion time [min]

100 150 200 250 0

---8--- 160°C, 10 min —*%—130°C,20 min  ---X-- 160°C, 20 min

Figure 4. Water repellent effectiveness (WRE) of the veneers treated with 10% solid content of
NMM-1, cured in a hot press (A: WRE 1, B: WRE 2, C: WRE 3)

As described in figure 4, WRE 1 of 10%
NMM-1 treated veneers was higher than WRE
2 and WRE 3, regardless of hot pressing
parameters (time and temperature). These
results showed the same tendency as NMM-1
treated veneers cured in a drying-oven when
submersed in water after the cycles (Trinh and

A

Nguyen, 2017). This can be explained by the
leaching of NMM-1 after submersion 1. The
WRE 3 was
compared to the WRE 2 because the veneers
treated with NMM-1 resulted in no weight loss
through cyclohexan and ethanol extraction.

not reduced significantly

B C

©
o

90

@
o

80 1

~
o

70

o [=2]
o o

WRE 1 - mNMM-2 [%)]
5

WRE 2 - mNMM-2 [%]

WRE 3 - mNMM-2 [%)]

0 50 100 150 200 50

Water submersion time [min]

250 0

——130°C, 5 min ---o--- 160°C, 5 min

Water submersion time [min]

—=#—130°C, 10 min

50 100 150 200 250

Water submersion time [min]

100 150 200 250 0

---8--- 160°C, 10 min —%—130°C, 20 min =%+ 160°C, 20 min

Figure 5. Water repellent effectiveness of the veneers treated with 5% solid content of mNMM-2
(catalyst RB), cured in a hot press (A: WRE 1, B: WRE 2, C: WRE 3)

Like the oven-cured veneers, WRE 2 and
WRE 3 of 5% mNMM-2 treated veneers (with
catalyst RB) were improved compared to WRE

168

1 (Figure 5) most probable because hydrophilic
compounds in the formulation were removed

through  submersion 1 and ongoing
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condensation occurred during the drying
process. There was high weight loss due to the

A

organic extraction; however, the WRE 3 was
not lower than the WRE 2.
B

C

90

80 1
70 1

60 T

WRE 1 - AKD [%]
WRE 2 - AKD [%]

30 1

20 A

10

WRE 3 - AKD [%]

50 100 150 200 250

Water submersion time [min]

50

——130°C, 5 min ---o--- 160°C, 5 min —=—130°C, 10 min

100

Water submersion time [min]

150 200 250
Water submersion time [min]

—*%— 130°C, 20 min ==X -- 160°C, 20 min

---8--- 160°C, 10 min

Figure 6. Water repellent effectiveness of the veneers treated with 1% solid content of AKD,
cured in a hot press (A: WRE 1, B: WRE 2, C: WRE 3)

WRE of 1% AKD treated veneers was
slightly reduced from 1
submersion 3 (Figure 6) due to leaching of
AKD, the tendency is different from 10%
AKD treated veneers cured in drying-oven
(Trinh and Nguyen, 2017). This might be
explained by leaching effect of hydrophilic
emulsifier (cationic starch) in 10% AKD

submersion to

treated veneers.

Water repellence of the veneers treated with
10% NMM-1, 5% mNMM-2 (catalyst RB) or
1% AKD was stable after the extraction with
water and organic solvents. For these
chemicals, curing at 130°C brought better
results of WREs.

3.4. Fixation of the chemicals

5

Weight loss 1 [%]
L o o N ow

Pressing time (min)

Control 130°C —«—NMM-1130°C  —=—mNMM-2 130°C —a—AKD 130°C

Control 160°C ~ ---o--- NMM-1160°C  ---8--- mMNMM-2 160°C ---4--- AKD 160°C

Weight loss 2 [%]

Pressing time (min)

Control 130°C —«—NMM-1130°C  —s—mNMM-2 130°C —a—AKD 130°C

Control 160°C  ---o--- NMM-1160°C  ---@--- MNMM-2160°C - o - AKD 160°C

Figure 7. Weight loss after cyclohexane and
ethanol extraction of the control and treated veneers

In this study, the fixation of the chemicals
(N-methylol melamine and ADK) in the
treated veneers was reflected by different
weight losses after cyclohexane and ethanol
extraction, water submersion. The weight
losses after cyclohexane and ethanol extraction

JOURNAL OF FORESTRY SCIENCE AND TECHNOLOGY NO. 2 -2018

Figure 8. Weight loss after submersion 1 and
submersion 2 of the control and treated veneers

1 (weight loss 1) of the control and NMM-1
treated veneers showed negative values for all
processes. In contrast, the weight loss 1 of
mNMM-2 (catalyst RB) and AKD treated
veneers was quite high, even more than 50%

their WPGs. There was

comparable to
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insignificant difference of weight loss 1
between the different hot pressing processes of
the veneers (Figure 7).

Weight loss 2 of the control, NMM-1 and

AKD treated veneers were low (less than
1.0%). As compared to the WPG, weight loss 2
of NMM-1 was very small while weight loss 2 of
mNMM-2 treated veneers was high (Figure 8).

Weight loss 3 [%)]

10 20
Pressing time (min)

Control 130°C  ——NMM-1 130°C  —=—mNMM-2 130°C —a— AKD 130°C

Control 160°C  ---o--- NMM-1 160°C  ---2--- mMNMM-2 160°C ---a--- AKD 160°C

Figure 9. Weight loss after submersion 1, cyclohexane and ethanol extraction, and submersion 3

of the control and treated veneers

For the control and NMM-1 treated veneers,
weight loss 2 and weight loss 3 were not
considerably different, because these veneers
did not get weight loss through the extraction
with cyclohexan and ethanol. On the contrary,
weight loss 3 of mNMM-2 and AKD treated
veneers was significantly higher than weight
loss 2 (Figure 9).

There were no influences of hot pressing
time and temperature on weight losses of the
control, NMM-1 and AKD treated veneers.
Weight losses of mNMM-2 treated veneers
were lower at the higher hot pressing
temperature (160°C), however, WRE 3 of
mNMM-2 treated veneers was higher for the
veneers pressed at 130°C.

IV. CONCLUSIONS

Regardless of the chemical treatments,
water repellent effectiveness of the treated
veneers after soxhlet with organic solvents
and water submersion imparted optimum
results for the veneers cured by hot pressing
at 5 min and 130°C. The influence of the hot
pressing time and temperature on WPG and
radial bulking, EMCr and radial swelling,
and weight loss after extraction did not
showed detrimental effects in case of the

veneers cured by hot pressing at 5 min and
130°C
pressing processes. Hence, the time of 5

in comparison to the other hot

minutes and the temperature of 130°C were
selected for curing by hot press of the
impregnated veneers.

The applied concentrations of the selected
chemicals NMM-1 (10% solid content),
mNMM-2 (5% solid content, catalyst RB
1.9%), AKD (1% solid content) have been
shown to bring about sufficient water repellent
effect for the treated veneers.
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ANH HUONG CUA THONG SO CHE PO XU LY NHIET
PEN SU CO PINH LAI CUA HOA CHAT VA KHA NANG CHONG HUT NUOC
CUA VAN MONG GO BEECH BIEN TiNH

Trinh Hién Mai
Truong Dai hoc Lam nghiép

TOM TAT
Trong nghién ctru ndy, van mong lang tir gd Beech (Fagus sylvatica. L) v6i kich thude 37 x 0.5 x 50 mm”® (XT
x TT x DT) di dugc loc rira qua thiét bi soxhlet bang nudc néng va cac dung méi hiru co (cyclohexan va
ethanol, ty 1¢ thé tich 2:1), sau d6 van mong dugc siy kho trude khi ngdm tam véi cac dung dich hoa chét bién
tinh. Ba loai héa chit dd duoc st dung dé bién tinh van mong 1a: N-methylol melamine (NMM-1 - str dung &
ham lugng rén 10%), fatty acid modified N-methylol melamine/paraffin (mNMM-2 - sir dung & ham luong ran

5%), alkyl ketene dimer (AKD -

sir dung & ham luong ran 1%). Van mong sau khi tim hoa chét bién tinh duoc

hong phoi 2 ngay & didu kién phong roi xir 1y nhiét (curing) trong may ép nhiét voi cac thong sb ché do ép
(nhiét @6 va thoi gian) khac nhau. Cuy thé: nhiét do: 130°C, 160°C; ap sult: 1 N/mmz; thoi gian ép: 5, 10, 20
phut. Két qua nghién ctru cho thiy: thoi gian ép 5 phut va nhiét d6 ¢p 130°C khong gay anh hudng xdu dén ty
1¢ tang khi luong (WPG) va ty 1€ tang kich thuaoce chiéu tiép tuyen (RBE), d6 am thang bang (EMCpR) va ty 1€
truong nd chiéu tiép tuyen (RS) (trong moi truong 20°C, 6 am 65%), va ty 1€ t6n hao khéi luong (WL). Bén
canh d6, kha nang chong hat nuge cua van mong bién tinh sau khi bi loc rira qua thiét bi soxhlet véi cac dung
mbi hitu co va cac 1an ngdm nude cho két qua tot nhat trong truong hop van mong duge xir 1y nhiét & ché do:
thoi gian ép 5 phut va nhiét d¢ ép 130°C. Hon thé nira, giam th01 gian va nhiét do cua qua trinh xur ly nhiét
trong may ép nhiét c6 thé ngin chin dugc hién tuong ¢ séy qua” cua van mong trude khi trang keo dé san xuat
van dan. Do do, thoi gian ép 5 phut va nhiét d6 ép 130°C da dugc lya chon dé xir 1y nhiét van mong trong may
€p nhiét. Anh huéng cia thong sb ché do xir 1y nhiét (bang may ép nhiét) dén céc tinh chét ctia van mong bién
tinh v6i mdi loai hoa chit di duogc thao ludn chi tiét trong bai bao.

Tir khéa: Alkyl ketene dimer, d§ 4m thiing bing, kha niing chong hut nwéc, N-methylol melamine, sy c6
dinh lai ciia hoa chét, van méng gd beech (Fagus sylvatica. L).
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