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ABSTRACT

Solvent-free epoxy anticorrosivaatings have the features of environmental praiectsecurity, economy and
chemical resistance. It is important to protectsteel structure engineering in sea or chemical aetroleum.The
affect of the different kinds and amount of reactililuent(660A, 90, 3601, 6360) on the amountaowi-volatile
matter, viscosity and impact strength of coatinignfiFrom the experiment analysis, it was found ttied
dilution capability of different kinds reactivéluent is singlefunctional short chain660Amonofunctional long
chain90> bifunctionality360I> Three functionality6360;The effect of reactive éiition the amount of non-volatile
matter is 360£6360>90>660A; The effect of reactive diluent on the impstotngth of coating film is360%
90=660A>6360.From the amount of non-volatile matter and imparsgth of coating film, it was found that 3601
as eventually reactive diluent, the most approgriamount of 3601 is 12%.
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INTRODUCTION

With growing environmental concersplvent-free epoxy anticorrosie@atings ione of the key

development directions of environmentally friendipticorrosive coating™. Solvent-free epoxy anticorrosive
coatings*® is a kind of containing very little or do not contaialatile organic solvent of high solid coatingscémn
reduce the organic solvent volatilization to thenan body and the environment pollutidtrthas very good safety and
environmental friendly. Solvent-free epoxy antiomive coatings issuitable for thick coating due to high viscosity.
Compare with solvent coatingmlvent-free epoxy anticorrosive coatirgs reduce the construction cost and dosage
in the same coating thicknesSolvent-free epoxy anticorrosiwatings has characteristics in low shrinkage, thick
coating film and excellent chemical resistancd®kttt is important to protective steel structure iergring in sea or
petrochemical steel pipe astbrage tank ™,

Solvent-free epoxy anticorrosiedatings is bsed on epoxy resin as main film forming materit yiscosity are too
high and not conducive to the construction. In otdehe lower viscosity and good applicability asahstructionwe

need to addeactive diluenin the coatingThe different kinds and amount of reactive diluesve a big impaan the
performances of the coatings. Choose which kindsaxftivediluents and add how much amount of reactive dilise
the main content of this article research.

EXPERIMENTAL SECTION
Principal raw material

Epoxy resin 618, Glycidyl ether 660A, 90, Polyprigme glycol diglycidyl ether 3601, three hydroxymgdtglycidy
ether 6360, titanium dioxide, curing agent 2280
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Prepar ation technology
Preparation of Acomponent Epoxy resin, reactive diluent, pigment and adjuwaas uniformly dispersed in A
component Preparation of Romponent Curing agent and adjuvant was uniformly dispersed tcomponent.

Preparation and propertiestest

A and B mixed in certain proportion and formed timform paint film by brush , we can physical andchanical
properties test in 7 days, it includdscosity, fineness ,drying time, thickness of filadhesive force, impact strength
and the amount of non-volatile matte

RESULTSAND DISCUSSION

1. Determine the kinds of reactive diluents

1.1The affect of the different kinds of reactive diluents on viscosity

The main effect of reactive diluent is to reducscuosity. we experiment with four kinds of reactdituents: Butyl
glycidyl ether 660X Single functionality ,Carbon 12-14 alkyl glycidyl ether 9@ingle functionality ,polypropylene
glycol diglycidyl ether 3601(bi-functionality) , Trimethylolpropane three glycidyl ether 636@i-functionality ) ,
respectively. we test intrinsic viscosity and visity of coatings under the same amount of readtilent, The test
results are shown in table 2.

Table2 Dilution capacity comparison of the different kinds of reactive diluent

Reactive diluents 90 3601 6360
660A
Intrinsic viscosity /mPa-s 3 13 50 180
Viscosity of coatinggmPa-s 4900 20160
5600 8400

With the increase of reactive diluent functiongliand its dilution ability gradually reducedhe short chains of
reactive diluent(660A)has better ability of dilution than long chain Y9 the same functionalitySo the

dilution capability of different kinds of reactiv@iluents is 660A( singldunctional short chainy>90 ( single

functional long chain}>3601 (bi-functionality)>6360 (tri-functionality ) . Wedon't choose th660A due to high

vapor pressure, strong smell, high toxicity, noettbe environmental requirements.

1.2 The affect of the different kinds of reactive diluents on physical and mechanical properties
In the same system of fillers aadring agent, we experiment with epoxy resin 618raactive diluent 660A, 90, 3601,
6360The preparation and detection of coating films,cltthe test results are shown in tahle 3

The results show that the coating film with flatlasmooth can be obtained wi@80A, 90, 3601 as reactive diluent.
The coating film have fastest drying time and pieheppearance wheg860 as reactive diluerithis is due to 6360
with more active functional groups and faster oyiriate bubbles cannot ejectembmpletely in drying time and
produced pinhole appearance When the coating tedaa the sand blasting steel substrate surface.

Table3.1 Physical and mechanial performancetest data

ctive diluents 660A 20 DY360 6360
Test proje 1

Film appearance smooth smooth smooth pinhol
Drying time/min 190 210 200 120
The amount of non-volatile matter 94.47  96.98 97.46 97.40
Impact strength/cm 45 45 50 4'0
Adhesive forcelevel 0 0 0 0

The different typesof reactive diluentseffect on the amount of non-volatile mattéfrom big to small):
3601(97.5%¥6360(97.5%)> 90(97%)> 660A(94%). From the molecular structure analysis thia® molecular
structure of660A is simple the vapor pressure and volatile rate of 660 haalatively larger andhe content of
non-volatile matteis the lowest; Chain length of 90 is longhecontent ohon-volatile matters lower;the molecular
structure of 3601 and 6360 is relatively complelxiolv volatile rate lowest artiecontent ohon-volatile matteis the
highest.
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The different typesf reactive diluents effect on the impact streraftboating film(from strong to weak3601(50cm)

> 90(45cm)¥660A(45cm)> 6360(40cm) we analysis suggests that the longer the chain, ttierbmolecular chain
flexibility and impact strength. Thereforéhe long chain reactive diluent 3601 can imprdeeftexibility and impact
strength. 6360 as tri-functionalitgactive diluentthe functionality androsslinking densityis higher andrittleness
of coating film is biggertherefore its impact resistance is the worst then.

After comprehensive consideration of the differigpes of reactive diluents effect on the propeniegaint film, we
make sure final sele601 as reactive diluent.

2. Resear ch of the amount of reactive diluent

2.1 The affect of the amount of reactive diluent on the amount of non-volatile matter.

On the basis of previous reactive diluent kinddetermine, the affect of the amount of reactiveetit 3601(C, 5
%, 10%, 12%, 15%, 20% , 25% )on the amount of non-volatile matter of coatinmfin Fig. 1.
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Fig. 1 The affect of the amount of reactive diluent on the amount of non-volatile matter.
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Fig. 2 The affect of the amount of reactive diluent on the impact strength of coating film

From Fig. 1 shown that the amount of non-volatikgter is 98.01% when not adding reactive dilu€ht amount of
non-volatile matters dropped to 97.52%hen adding 5%With the increase of dosage of active diluentsating of
nonvolatile matter content gradually redud@de amount of non-volatile mattier97.03%when 3601 is adding 12%.
The amount of non-volatile mattertends to be stable when continue to increaseédlsage of active diluents.
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2.2 The affect of the different amount of reactive diluent on impact strength of coating film

On the basis of previous reactive diluent kindddatermine, the impact strength of the coating filas measurement.
the affect of the amount of reactive diluent 3604(®6% , 10%, 12%, 15%, 20%, 25%) on the impact strength of
coating film in Fig. 2.

The impact strength of coating film is 35evhen not adding reactive diluelil¥ith the increase of the dosage of active
diluents 3601, the impact strength of paint filrareased as well. The impact strength reach maxiBQomwhen the
dosage of 3601 is 12% ~ 20%, the impact strengthoed to 45 cm with constantly increasing the arhotiB601

2.3 Determine the dosage of the reactive diluent

Through the experimental study shown that the gisg@nd brittleness of coating is big when notiagdeactive
diluent. Impact strength and adhesive force witlltie when the amount of reactive diluent more thaertain degree.
Therefore, the suitable dosage of reactive diluentseneficial to reduce viscosity and tougheniffgat. Overall
consideration, we determine the most appropriateuatof 3601 is 12%.
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