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SUMMARY

The alkyde paint has high gloss, hardness, and flexibility, geod color retention of coating film. It 18 good for
adhesion with wood, metal and others. However, there have been very few researches on alkyde paints in
Vietnam recently, This paper is aimed at studying the influence of rate of Beckosol 6501-80 binder and solids
powder as titanium oxide R, Lithopone, CaCOj; to quality of surface film of Alkyde paint. The result was
showed as follows: when the rate of 6501-80 alkyd binder changed from 35% to 45%, and the rate of solods
powder changed from 15% to 20% , the surface adhesion of paint reached level 1,2 and 3, depending on the
composition ratio; hardness reached level 1H and 2H; Bending strength reached level 1; Dry surface time
reached 2.5 to 2.8 hours, the complete drying time reached from 19 to 21 hours; The gloss of alkyd paint
reached range from 72 to 75; The acid bases resistance reached Ievel 70 to 84%. The mechamcal and physical
properties of alkyde paint film reached the highest quality when the rate of binder is at 45% of total input
volume, but quality of paint film of 15% solid powder is better than that of 20%. However, this difference is
not very significant, so the rate of binder and solid using for wood reached the most suitable level is 45% and,

solids powder 1s 20% of total input volume,
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I. INTRODUCTION

The alkyde paint has high gloss, hardness,
and tlexibility, good color retention of coating
film. The ability adhesion of paint with wood,
metal and other matenals is good, so it is
commonly used for wood and steel. In the
processing of making alkyd paint, the mail
raw materials as binder, solvents, and solids
played an important roleto quality of the
paint film, determined to the type and scope
of use of them.

Nowadays, the kinds of alkyde paints used
for wood in Vietnam are commonly imported
from other countries around the world; they are
very diverse in color, components and their
origin. Hence, it is difficult to manage the
quality and the price. It is necessary to carry
out a study on creating paints with good
quality for furniture from available raw
materials m Vietnamese markets. However,
researches on pamts for wood in general and
alkyde paints tn particular are very limited.
This paper expressed the influence of rate of

Beckosol 6501-80 binder andthe solids powder
as titanium oxide R, Lithopone, CaCO; to
quality of surface film of Alkyde paint,

II. MATERIALS AND METHODS

2.1. The research materials

The raw materials to create the coating
paints of Alkyde mainly consist of the
following components: binder, solids, solvent
and additives.

(1) The binder component

Oil-based Alkyde resin 6501-80 was used
for creating alkyde paint. The trade name is
Beckosol 6501-80.

Techmical information of binder: Soybean
oil; Oillength 64%; Phthalicanhydrid: 25%,
Color (Gardner): 6 max; Acid number: 3.9 —
9.0; Viscosity: (Gardner-Holdt, 25 deg C): Z6-
78 (30% White spirit). Compatibility: Long oil
alkyd resin: complete; Medium oil alkyd resin:
limited; Short o1l alkyd resin: incompatible;
Melamine formaldehyderesin: limited: Rosin
modified limited; Phenolic
modified alleyd resin: incompatible.

maleic resin:
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Solubility: White spirit: complete; Xylene
Butyl acetate: complete; Methyl ethyl ketone:
complete;

n-butano: insoluble. Ester: complete;
Aromatic: complete; Aliphatic: complete.

(2) Solid powder component:

Titaniur: oxide Rutile, Lithopone, CaCO;
powder was used to create paint.

Titanium oxide Rutile powder:

Purity of 97.8%, volatile content of 0.26%;
Water-soluble matter of 0.3%; the amount of
loss when heated to 100°C 0.46%; Primary
particle fineness < 0.063 mm. Density 4.03
g/em’.

Lithopone powder:

Molecular formula: ZnS.BaS0,. Molecular
weight: 330.80 g/mol. Density of lithopone
4.06 g/cm’, volatile content of 0.36% at 105°C,
The amount of lost when baked 0.5% at 100°C,
the coverage of the powder is 98g/cm®, the
fineness of the powder is 0.045 mm.

The CaCO; powder:

Purity of 97.53%, volatile content of 0.06%
at 105°C, water-soluble substances of 0.06%,
The amount of lost when baked at 100°C is
0.02%, Fineness of the powder is 0.125 mm.

The Additives supporting for dry speeds of
surface: combination of 3 types of additives as
follows:

10% Co- Naphthenate

30% Pb- Naphthenate

5% than- Naphthenate
(3) Solvents component:

The mixture of 3 solvents as ethylene
acetate solvent, toluene and Kentone was used.
(4) Other additives:

Other additives are included:

Anti-foaming additives additives
PolyglycolBYK 0.24.

Film-forming suppoit additives Disper BYK
2150.

Surface smoothing Additives BYK 333.

Anti-scttling additives CERATIX 8466.

When mixing materials for Alkyde paints,

the total ingredients are 100%.
Inside:

The percentage of binder change 40% and
45% of the total input volume.

The percentage of solid powder change
15 % and 20% of total input volume.

The solid powders include filler powder,
pigments and ingredient for supporting dry
speeds.

The pigment content 50% of solids powder.

Inside:

Lithopone: ratio of 25% of solids powder.

R - Titaniumdi TiO; oxide: ratio of 25% of
solids powder.

Powder filters: CaCO; powder ratio of 49%
sohids powder.,

The Additives supporting for dry surface
speeds: 1% rate of solids powder.

Inside:

10% Co - Naphthenate: 0.25% rate of solids
powder.

30% Pb - Naphthenate: 0.5% ratio of solids
powder.

5% - Naphthenate: 0.25% rate of solids
powder.

The ratio of other additives is constant of
3% of the total input volume.

Inside:

Anti-foaming  additives BYK (.24
polyglycol of 0.4%: the rate 1% of the total
input.

Film-forming support additives Disper BYK
2150 of 0.4%: the rate 0.5% of the total input
volume.

Surface smoothing Additives BYK 333 of
0.2%: the rate 0.5% of the total input volume.

Anti-settling additives CERATIX 8466 of
0.5%: the rate 1% of the total input volume.

The solvent ratio: Changes according to the
change of binder ingredient and solid powder

T

but the total input volume was 100%.
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Solvent ingredient:
Ethylene acetate: 35% of the total volume

of solvent.
Toluene: 25% of the total volume of solvent,
Methyl Ethyl Ketone (MEK): 40% of the
total volume of solvent.
2.2. Research methods

Documental methods
Inher:t the previous theories on wood paints,

especially Alkyde paint.

Experimental method

Multifactorial experimentation was used to
determine the effect of the rate of main
components such as binder and solid
components to the mechanics, physics and
chemistry propertiesof the surface film,
including surface adhesion, hardness, bending
strength, dry surface time, gloss, acid bases
resistance.

The expenmental design 1s as follows tab 2. 1.

Table 2.1. The experimental design

Kinds of First  Kinds of Second Kinds of Kinds of
sample sample third sample  forth sample
Rate of binder Y 40 40 43 45
Rate of solid powder Yo i5 20 15 20
Additives % 3 3 3 3
Rate of solvent % 42 37 37 32
Total 100% 100% 100% 100%
Surface adhesion: 5 samples
Hardness: 5 samples
Test of properties Bending StI'EI'-lg'th: 5 samples
Dry surface time: 5 samples
Gloss: 5 samples
Acid resistance: 5 samples
The experimental procedure is as follows fig. 2.1 and fig. 2.2.
Mixing materials: Additional
Beckosol 6501-80, Stir for 20 Incubate Stir for binder. other
solids, pigments, l minutes | 7] for 10 — 7 20 — > addit,ives
solvents hours minutes sa::»l*s..rf:rn‘.s1
Filters, )
Products | checking |q | St“j for 10
fineness minutes
Figure 2.1. Preparing the base board
Fingers join Surface . Spray paint Dry Test properties
boards freatment — ¥ —»  of paint film

Figure 2.2. The experimental procedures
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Finger join boards: Finger join boards were
made from Acacciawood and PVA glue at
moisture content of 12+2%.

Treatment of surface of based boards: Using
scrap paper (NO 100, 120, 150) sanding until
achieve smoothness V8 (Ryax < 60 pm).

In the process, the ratio of binder changed
to 40% and 45% of the total input volume. The
ratio solid powder changed from 15% to 20%
of the total input volume.

Standards usedto test properties of paint
films: Surface adhesion TCVN 2097 - 1993,
hardness ISO 2098 - 1993, bending strength

TCVN 2094 - 1993, chemical resistance (acids,
bases) TCVN 2099 - 1993, gloss TCVN 2101:
2008.
II. RESULTS AND DISCUSSION
3.1. The effect of composition ratio to the
mechanical properties of Alkyde coating
film
3.1.1. The influence of composition ratio fto
the surface adhesion

The study was carried out to identify the
effect of ingredient ratio of Alkyde Beckosol
6501-80 and the other ingredients to surface
adhesion. The results were shown in the table

TCVN 2100 1993, drying surface time 3.1 and figure 3.1:
Table 3.1 The effect of component rate to surface adhesion
The surface adhesion (Level)
The rate of binder (%)/ solids (%)
Sample 35/15 35/20 45/15 45/20
Solvent (%)
47 42 37 33
Sample 1 2 3 1 2
Sample 2 2 2 I 2
Sample 3 2 3 2 2
Sample 4 3 2 | 2
Sample 5 2 2 2 1
The average value 22 2.4 1.4 1.8
. — 0.44 0.54 0.54 0.44
deviation S

1.5

05—

The surface adhesion{ Level)

solid 35/15 solid 35/20

The rate of binder/ The rate of binder /

Therate of binder/ The rate of binder/
solid45/15 solid 45/20

Figure 3.1. The effect of component rate to surface adhesion
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The surface adhesion strength of the paint
film was ranked from level 1 of perfectly
smooth cuts, the level 2 of less than 5% of
bubble surface area of cuts, to level 5 of over
35% of bubble area accounts. The table 3.1
and figure 3.1 showed when the ratio of binder
composition was changed from 35% to 45%,
the solid powder was changed from 15% to
20%, and the surface adhesive was changed
from level 1, 2 to 3. At the rate of binder/solid
is 45/15 and 45/20, the surface ahesive reached
the highest average values at the degree of 1.4
and 1.8. At the rate of binder/solid of 35/15
and 35/20, the surface ahesive was more
inferior, reached at average value of 2.2 and
2.4 degree. This could beseen that in the film

f#

coating, the strength depends on the binder and
the rate of the component. At the same kind of
binder, the more binder has the more surface
ahesive reaches because of good spreading and
contact with the base board. On the other hand,
the solid filler also influences on surface
adhesion, if the amount of solid filler is too
much, it may prevent the contact of binder
with base suface, and reduce the surface
adhesion.
3.1.2. The influence of composition ratio to
the surface hardness

The results of effect of the ratio of
components to the surface hardness were
clearly shown in the table 3.2 and figure 3.2:

Table 3.2. Effect of rate components to surface hardness

The surface hardness

The rate of binder/ solids (%)

Sample Solvent (%) 47  Solvent (%)42  Solvent (%)37 Solvent (%)33
35/15 35/20 45/15 45/20
Sample | 1H IH 2H 2H
Sample 2 1H 2H 1H 1H
Sample 3 1H 1H 1H 2H
Sample 4 1H 1H 2H 2H
Sample 5 1H IH 1H 2H
The average value IH 1.2H 1.4H 1.8H
The standard
Jevafion & 0 0.44 0.543 0.44

Pt

1.5

0.5

The surface hardness
f—

solid 35/15

Therate of binder/ The rate of binder/  The rate of binder/  The rate of binder /
solid 35/20

solid 45/15 solid 45/20

Figure 3.2. The impact of component rate to surface hardness
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The surface hardness was tested by pencil
method, the hardness value increases from 6B
to 6H. The data from the table 3.2 was showed
that when rate of binder changed from 35% to
45% and the solid powder changed from 15%
to 20 % , the surface hardnees reached high
level at H and 2H. The higest value of surface
hardness reached 1.8H at rate of binder/solid
powder 45/20, and reached 1.4H at rate of

binder/solid powder 45/15. The surface

hardness reduced at the rate of 35/20 and 35/15.

This was explained that the surface hardness
depends on the binder and the total of solid
powder in paint. If total of solid powder in
paint mncrease than surface hardness of paint

will increase. When rate of binder /soilid
powder of 45/20 and 45/15, which had higher
binder, the surface spread was more equally, so
that surface hardness was more incresed than
that of 35/15 and 35/20. Comparing the same
ratio of binder but defference solid powder, if
paint has higher rate of solid than it will have
higher hardness, so that surface hardneesn of
samples of rate 35/20 and 45/20 had hgher
than that of 35/15 and 45/15.
3.1.3. The influence of composition ratio to
the bending strength of paint film.

The influence of composition ratio to the
bending strength of paint film was shown in
the table 3.3 and the figure 3.3:

Table 3.3. The influence of composition ratio to the bending strength of paint film
The bending strength of paint film

The rate of binder/ solids (%)

Sample Solvent (%) 47  Solvent (%) 42  Solvent (%) 37  Solvent (%) 33
35/15 35/20 45/15 45/20
1 1 1 1 1
2 1 1 1 I
3 I I 1 1
4 1 1 ! 1
5 1 1 1 1
The average value 1 1 ] 1

In Conclusion. From the research on the
effects of composition ratio to the mechanical
properties ofsuface film of the alkydpaint. It
can be seen that the quality of surface film
reached higher at the rate of binder/solid
powder ot 45/15 and 45/20.

3.2. The study on effect of ratio of
components to the physical properties of
paint Alkyd film

3.2.1. The influence of composition ratio fo

The bending sfrength of paint film was
detemined when using rollers of deference
diameter that makes the surface broken or
damaged. The rollers have diameter from 1mm
to 32 mm. If the paint film 1s broken by the
smaller of rollers diametcr, they will have the
higher of bending strength. The data from the
table 3.3 showed that the bending strength of
all samples reached high value atlevel 1 (voller

diameter at Imm). When rate of components of
surface and perfect dry time of paint film

The effect of the composition ratio to dry
time of paint film was studied, and the results
were indicated in tables 3.4 and 3.5:

paint was changed as research scopts, the
bending strength of paint film was not effected

too much.
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Table 3.4. The influence of ratio of binder and solid powder to surface dry time of paint film
The surface dry time (haurs)

The rate of binder/ solids (%)

Sample Solvent (%) 47  Solvent (%) 42 Solvent (%) 37 Solvent (%) 33

35/15 35/20 45/15 45/20

47 42 37 32

1 2.5 2.5 2.7 2.8

2 2.5 29 2.8 2.7

3 25 2.5 2.8 2.8

4 2.5 2.3 2.8 2.8

5 2.5 25 2.8 2.7
Average value 2.5 2.5 2.78 2.76

Lhe o 0 0 0.044721 0.054772
deviation S

Table 3.5. The influence of ratio of binder and solid powder to complete dry time of paint film
The perfect dry time (hours)
The rate of binder/ solids (%)

Sample Solvent (%) 47  Solvent (%) 47 Solvent (%) 47 Solvent (%) 47
35/15 35/20 45/15 45/20
1 20 20 21 21
2 20 19 20 20
3 20 19 21 21
4 20 19 21 20
3 20 20 21 21
The average value 20 19.4 20.8 20.6
The standard
deviation S 0 0.547723 0.447214 0.547723
2.85 = = ==us =—mme—rayyy -
2.8 =
2.75 _ = = s
7 _ o

The surface dry time { hours)
P
cn
|
|
|
|
I

. The rate of binder / The rate of binder / The rate of binder/ The rate of binder /
| solid 35/15 solid 35/20 solid 45/15 soid45/20

Figure 3.3. The influence of ratio of binder and solid powder
to surface dry time of paint film
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The complet dry time (hours)

solid 35/15 solid 35/20

The rate of binder /The rate of binder / The rate of binder /The rate of hinder /

solid45/15 solid 45/20

Figure 3.4. Influence of ratio of binder and solid powder to complete dry time of paint film

The data from tables 3.4 and 3.5 and figure
3.3, 3.4 was showed the surface dry time of the
paint film reached from 2.5 to 2.8 hours, the
complete dry time reached from 19 to 21 hours.
It means that, the dry time of paint film has
reached high value, it 15 necessary to have
solution to reduce dry time of paint. The
highest time of dry paint film at the sample of

Table 3.6. The effect of binderratio,

rate binder/solid is 45/15 and 45/20.
3.2.2. The influence of composition ratio fo
gloss of paint film

The effect of the composition ratio to gloss
of Alkyd paint film was determined, and the

results were indicated in the table 3.6, figure
3:5:

solid to gloss of Alkyd paint film

The gloss of Alkyd paint film

The rate of binder/ solids (%)

Sample Solvent (%) 47 Solvent (%) 42 Solvent (%) 37 Solvent (%) 33
35/15 35/20 45/15 45/20
1 72 73 74 72
2 72 74 74 12
3 73 712 74 T2
4 72 75 3 73
5 71 72 75 73
Average value 72 73.2 74 .4 72.4
leifil";fgd 0.707107 1.30384 0.547723 0.547723
75
74.5
£ 79 —
E 735
j';. 73
S 725 :
8 g = _
| E 715 - —
71
705

Therate of binder/  Therale of binder / Therate of binder/  Therate of binder /

sohd 35/15 solid 35720

soliel 45/15 solicd 45/20

Figure 3.5. The influence of ratio of binder and solid powder to gloss of Aikyd paiﬁt film
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The data from table 3.6 was showed that
when the rate of binder changed from 35% to
45% and solid powder changed from 15% to
20% of total input volume, the gloss changed
from 71 to 75. The equal spread of paint film
was assessed by measuring the gloss of paimt
film, if the false of gloss of paimt film 1s small,
it means that the spread paint on the suface 1s
equal. The sample of rate binder/solid 1s 35/15
and 35/20 gives high of the false of gloss of

paimt film, so that the spread paint on the
suface equally is small. The spread of paimt
film reached equally at the rate of binder/solid
ot 45/15 and 45/20.
3.2.3. The effect of components rate flo
chemical durability of paint film

The effect of the composition ratio to acids,
bases resistant was identified, the results were
indicated iz the table 3.7, table 3.8, and the

figure 3.6, 3.7:

Table 3.7. The effect of composition ratio to acid resistant of Alkyd paint film

The effect of composition ratio to acid resistant

The rate of binder/solids (%)

Sample Solvent (%) 47  Solvent (%) 42  Solvent (%) 37 Solvent (%) 33
35/15 35/20 45/15 45/20
GR GR GR GR
1 75.7 70.2 82.4 81.3
2 70.4 74.6 82.1 83.1
3 72.2 73.6 82.4 78.9
4 69.4 71.2 82.6 81.3
5 73.2 67.5 82.1 78.6
The average value 72.1 71.4 82.3 80.6
The standard 2.4 28 0.2 1.8

deviation S

Table 3.8. The effect of composition ratio to bases resistant of Alkyd pain¢ film

The effect of composition ratio to bases resistant

The rate of binder/solids (%a)

Sample Solvent (%) 47 Solvent (%) 42  Solvent (%) 37 Solvent (%) 33
35/15 35/20 45/15 45/20
GR GR GR GR
1 75.3 70.8 81 81
2 73.2 712.6 83.5 §2.8
3 72.8 72 82.6 78.9
4 73.6 72.6 84 80.5
5 74.6 73.6 83.7 82.6
The average value 73.9 72.32 82.96 81.16
The standard
deviation S 1.029563 1.025671 1.213672 1.607171
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The acid resistant

solid 35/15

The rate of binder/ Therate of binder/ The rate of binder/
sohd 35/20

The rate of binder
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Figure 3.6. The effect of composition ratio to acid resistant of Alkyd paint film

84
82 — — — — —
80

78
Y ———

74 SR
72

The bases resistant
]
Lad
Ll

68 ) . ] -

EE Eomat o BT o) I ______
The rate of binder /
salid 35/15

Therate of binder/ The rate of binder/  The rate of binder /
sahid 35/20

Ly
&
-

E Yy

- l—llllu-"ﬁ;.ﬂ

e

_—..
3 d
r bl ol Ll ; :
t () R et S Sl L R T e S

sohd 45/15 solid45/20

-1

Figure 3.7. The effect of composition ratio to bases resistant of Alkyd paint film

The effect of composition ratio to bases acid
resistant of Alkyd paint film depends on the
rate of binder and solid. The acids, bases
resistant reached well when gloss of paint film
changed not too much before and after using
acid and bases to make test, after acids bases
test, the gloss of paint film has to reacheat
more than 90% of the previous gloss. When
the rate of binder and solid changed as chosen,
the bases acid resistant of Alkyd paint film
reached medium level at the value from 70%
to 83%. From the above data, it can be
neccessary to carry out the
improve chemical resistant of alkyd paint. The
bases acid resistant of Alkyd paint film
reached better at ratc of binder and solid of
45/15 and 45/20.

Conclusion:The data from the research has

rescarch to

showed that bases acid resistant of Alkyd paint
film reached 45/15 and 45/20 and gave the
good quality.

IV. CONCLUSION

The effects of ratio of binder 6501-80 alkyd
and solids powder to coating layer quality of
wood were studied, and the results were
showed as follows:

When the rate of 6501-80 alkyd binder
changed from 35% to 45%, and the rate of
solids powder changed from 15% to 20% , the
surface adhesion of paint reached level 1.2
and 3, depending on the composition ratio;
hardness reached level 1H and 2H; Bending
strength reached level 1; Dry surface time
reached from 2.5 to 2.8 hours, the complete
drying time reached from 19 to 21 hours; The
gloss of alkyd paint reached range from 72 1o
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75: The Acid bases resistance reached level
from 70% to 84%.

The mechanical and physical properties of
alkyde paint film reached the highest quality
when the rate of binder at 45% of total mput
quality of paint film of 15% solid powder 1s
better than it of 20%. However, this difference
is not very significant, so the rate of binder and
solid using for wood reached the most suitable
level is when the binder is 45% and solids
powder is 20 % of the total input volum.
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NGHIEN CU'U ANH HUONG CUA TY LE NHUA BECKOSOL 6501-80
VA CHAT RAN DEN TINH CHAT MANG SON ALKYD LOP NGOAI
DUNG CHO PO GO

Nguyén Thi Vinh Khanh!, Trin Vin Chi¥, Nguyén Trong Kién®, Cao Qudc An*

I,J,E.#Tmﬁﬂg ng_r h;_:}C Lam thfép

TOM TAT
Som Alkyde 12 son ¢é d6 bong cao, cimg, déo, bén vdi nudce, anh sing va thii tiét, kha ning dan dinh 15t véi gd,
kim loal va vat liéu khéc, tuy nhién nhitng nghién ciu vé son alkyd & Viét Nam chua nhiéu. Bai bdo ndy nghién
clru vé anh hudng cia ty 1 nha Beckosol 6501-80 va chit ran Oxit titan, Lithopone, CaCOs; dén tinh chét
mang som alkyd 16p ngoai ding cho d6 gb. Két qua chi ra khi ty 1& nhira alkyd 6501-80 thay d6i 35%, va 45%,
ty 1§ chat rin thay dbi 15% va 20%, 46 bén bam dinh ciia mang son dat cip d6 1.2 va 3 tly theo ty 18 thanh
phﬁn d4 cimg ming son dat & mre 36 [H va 2H, db bén udn mang son dat ¢ c.ﬁp dd 1, théi gian khé lop mit
cia mang son tir 2,5 dén 2,8 @10, thin gian kho triét dé 19 dén 21 gid, do bung clia 500 nAm trong khuang tr 72
dén 75, kha ning chiu axit baza cta son dat muc d6 70 dén 84%. Tinh ::hat cor hoc, vét ly cila ming son tét cao
nhét khi ty 18 nhua 45% nhung & ty 1& chit rin 15% s& cao hon ty 1& chit rin 20%. Tuy nhién syg chénh 1éch pay
khong dang ké, vi vdy, ty 1é thanh phén hop 1y nhit cho tao son Alkyde 16p mit cho 48 gd 1a ty 1 nhua 45% va

ty 18 chit ran 20%.

Tir khéa: Beckosol 6501-80, chat hrong 1ép phi bé miit, son Alkyd, tinh chit co hoc, tinh chat vit Iy,
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