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Another new type of alkyd resin modified by linseed oil fatty acid (LFA) was
synthesized and the EB curable coating was prepared in this work. After EB curing on
timber surface, the coating film is possessed of good performances.

Compared with the previous work ['] where vegetable oil was used as main raw
material to synthesize a new type of EB curable resin, in this paper the corresponding
fatty acid was used. This process has two merits at least. As for coating, vegetable-oil
fatty acid is a kind of leftover cull from refining process of corresponding oil, so it has
a much lower price, in respect of synthesis, using oil as the raw materials it needs to
take an ester exchanging reaction, however, the final effective component in the resin
is the corresponding unsaturated fatty acid. The synthesis process was simplified
whereas the performance of the cured coating film was similar to the former

The raw materials, reagents, EB curing conditions and the test methods of
coating films were similar to those shown in previous paper.

Synthesis of resins

By using oil fatty acid, two kinds of resins were synthesized

Synthesis of alkyd-urethane acrylate
LFA (or soybean-oil fatty acid), pentaerythritol and phthalic anhydride, in equal

mole ratio (1:1:1), were added into a four-mouth bottle equipped with agitator,
condenser and thermometer followed by filling super pure nitrogen gas in order to
prevent LFA from being oxidized by air. The xylene solvent was dripped into separator
to make the pentaerythritol detained on the bottle wall be cleaned continuously by
xylene reflux during the course of reaction, so as to make the reaction complete.

In this experiment, the temperature of reaction system was raised quickly up to
180"C under the condition of full agitation and then up to 230 ̂ C gradually within 1.5

hs and kept for 1 h. The reaction would be complete when acid value of the system
became less than 20. The product obtained finally was still thick and proper amount of
diluent such as ethyl acrylate (EA) should be added in to adjust the viscosity of system
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When temperature of the system dropped down to 5OX!, 0.5 mole of TDI-

monoHEA was dripped slowly in during the period of lh and then, the temperature
was raised up to 80 "C with agitation for another 1 h. The proportional crosslinking

agent, TDI-diHEA (or HDDA) and proper amount of diluent was added in product
system to regulate viscosity. The coating prepared was stored for use (sample 1)
The structural formula of the product is as follows:

O=C—NH—f^i—NHCOCH2CH2OUCOCftClbO C

TH : TDI-monoHEA

The formulation of coating was shown in Table 1.

Table 1. Formulation of Coating

Component

Modified resin
TDI-diHEA

Inhibitor
Additives

EA

Content, %

50
45
2
2

Proper amount

Synthesis of acrylic-linseed alkyd
The synthesis procedure was divided into 4 steps as shown in Fig. 1

1 Synthesis of acrylic oligomer
The synthesis of acrylic oligomer can also be seen in the previous work

2 Reaction of TMP with acrylic oligomer
1.0 mole of trimethylolpropane (TMP. illustrated as '—i—' ) was added in a

four-mouth bottle, where 1.83 mole of acrylic oligomer was at 100T The temperature
of reaction system was raised up to 230 °C for initiating esterification reaction This
reaction could be formulated as follows
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acrylic
oligomer"

L-.•AA—fSt—MMA)

3Esterification between TMP and LFA
When above reaction was completed, 0.8 mole of LFA was' dripped at 230 XT for

lh The reaction formula is

LFA +

H .FA

•< ^

O

4.Reaction of product with phthalic anhydride
After above reaction the temperature in reactor was decreased down to 100 "C

and then, 0.8 mole of phthalic anhydride (PA) was poured into the reaction system
which has been filled with nitrogen gas. The reactor was heated up to 230 "C for 2 hs

to complete the reaction. The structural formula of the product was as sample 2.

LFA LFA LFA LFA
AA-f-St—MMA)

lo

LFA

5. Summary of the reactions:
The above reactions could be summarized in Table 2.

Table 2. Formula of acrylic unseed alkyd

Reaction step

1

2

3
4

Component

AA
St

MMA

BPO
TMP

LFA

PA

Content, mole

0.183

1.83
1.83

2.5% / monomer
1.0

0.8

0.8

Remark
•

In xylene

Proper amount of EA
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Acrylic oligomer
AA- (-St-MMA-) ]0- OH LFA

AA-f St—MMA)()

LFA

AA-f-St—MMA)0

>H

O LFA

Fig.l Sketch of the acrylic-linseed alkyd

Preparation of coating

Lower the temperature of the product down to 150°C and added 1,6-hexandiol

diacrylate (HDDA) as crosslinking agent. When the temperature dropped gradually
down to 6 0 ^ the viscosity of the reaction system may be still sluggish, then EA, as the
diluent, may be used to adjust the viscosity. The formulation of the coating was shown
in Table 3.

Table 3.
Component

Oligomer

HDDA
Inhibitor
Additives

EA

Formulation of coating
Content, %

50
40
2
3

Proper amount

Performance of EB curing coating film
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The method and experimental conditions of EB curing was the same as the
previous work. The main characteristics of the cured test panels was checked as
follows in Table 4.

Table 4. Main characteristics of prepared coatings

Sample

]

2

Gloss

86
90

Hardness

0.85

0.88

Adhesion

]

1

In respect of above main performances, the results of EB curing resins using

LFA as the raw material was much similar to that using corresponding oil. The
primary results indicated that the products made from vegetable oil with high degree of
unsaturation and corresponding fatty acid as main raw materials could be classified into
a new type of EB curing resin which is possessed of both oil and alkyd resins and can
be cured by EB radiation easily. This new type of resin is worthy of making further
investigation and development.
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