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ABSTRACT

The aim of this study was the preparation of new sted plate inkjet paint
using non-toxic ethanol and isopropy! alcohol as solvent, alcohol-soluble
acrylic resin as film forming substance, micron-sized titanium dioxide as
filler. This coating is characterized by low VOA, good storage stability,

quicker drying and film toughness strength. Covering power can be
achieved 106g/m?; it has been tested with excellent performanceinaniron

and steel company. © 2013 Trade Sciencelnc. - INDIA

INTRODUCTION

At present most of the plateink-jet coating adopt
import in China, because of alot of stedl enterpriseare
supplied by Europe suppliers. The nationalization of
coating will help to reduce the production cost. It is
well known that thetraditional hydrocarbonsand aro-
mati ¢ solvent-based coating volatileamassof volatile
toxic pollutantsynot only the pollution of theenviron-
ment but also human hedlth and the ecol ogical baance
have aserious negative effect. It was predicted that the
environmental protection to pay themoreattention, the
devel opment of environmenta friendly coating hasbe-
comethenew trend now. Thereforeintroduction of the
a cohol solvent greatly reducestheVOA emissions. Due
to thecharacteristicsof low boiling point, itisalso short
of timeof thefilm forminginto conjunctiva. Thejet of
thehandwriting required following characteristics: dlesr,
excellent characteristics of resistanceto wipeand font
luster. Alcohol solubleacrylicresnasthefilmforming
substance, it has excellent weathering resistance and
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high mechanicd feature.

Toinvestigate the phenomenathat thermoplastic
acrylicresndon’t happenfurther crosdinkinginthefilm-
forming process, itsrelative molecular weight islarger,
whichisprovided great glossretention and color re-
tention, water res stanceand chemical resistance, quick
drying and facilitating construction. The coating was
supplied apparent clear color after spraying coatings,
which hasthevery great resolution. JA Antonelli ever
reported the devel opment of acrylic polymer coatings.
Because of its property of the shading clear was con-
firmed, it hasbeen used inwiddy including automotive
industry?.

Notably, itisvery important to choice solvent used
to dissolve coating during the preparation. Ethanol al-
cohol and isopropyl acohol assolvent, not only it can
protect the environment but also improve coating per-
formance, the quicker drying time than water-based
coating. JKamikuri hasreported water-based acrylic
coating®, althoughthe VVOA volatilegreatly reduced, it
exhibited long drying time and influenced the produc-
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tivity of thested finishing. To overcomethisissue, fora
comparison, Chen once put vinyl acohol addinginto
ethanol as solvent, so that avoid shortcoming of the
constructiontimé. In order to reducevolatile of the
harmful solvents, R T Khannahas studied high solid
coating containing 50% film forming substance®™, even
he viscosity of the coating, so that it will increasethe
difficulty of the construction in the spraying process.
High solid coatingisdifficult to be stored. The advan-
tageof titaniumwhiteasfiller wasconfirmed thehigher
refractiveindex, thestronger tinting strength, the higher
covering power, the greater dispersion property, the
higher whiteness, non-toxic comparing other kind fill-
ers.

EXPERIMENT

Reagentsand materials

Acrylicresincomesfrom Shenyang Tricycdic Comp.
Titanium dioxide (26 um) comesfrom Jinzhou titanium
white Comp. Several additivesare commercial prod-
ucts. Ethanol a cohol and isopropyl a cohol are of ana

Iyticaly pure.
I nstrument

A high speed mixer, Paint 4 cupsand DNJ-7 Ro-
tating viscometer were adopt i n processes of making
andtesting.

Operations

Acrylicresinand dispersant pre-dissolved withthe
a cohalic solvents, and high speed disperse 30 min, make
out to titanium white paste, then adding to resin and
other additiveshigh-gpeed grinding mixed 30 min.

RESULTSAND DISCUSSION

Uniform experimental design

Congdering dl theinfluence of the constituentson
thestability of thecoating, to gain moreinsight intothe
interaction of dl congtituents, theuniform design math-
ematicsmethod isused to optimizetherel ationship of
composition and the stability of the paint. Optimization
formulacould begainedinfewer tests, accordingtothe
four factors5levelstest arrangements.

Theproportionisshownin TABLE 1in producing

coating, the content of titanium dioxidewasfixed as
13.0%. Thefinished coatingisput into 10ml centrifugal
tubein 3000 r/min spin 10 min, measured with thevol-
umeof not layered, asanindexesof paint stability.

TABLE 1: Uniform experimental design and theresults
White

. . . No
No Resin carbon Dispersant Thickener ratification
% ,X1 black % ,X3 % ,X4
volume /ml
% ,X»
1 17.0 0.50 0.40 0.80 9.65
2 175 0.70 0.30 0.70 9.55
3 18.0 0.50 0.45 0.60 9.60
4 185 0.60 0.35 0.50 9.75
5 19.0 0.80 0.50 0.90 9.80

Note: x,, X,, X, and x, means resin, white carbon black,
dispersant, thickener; y means stability results.

In order to simplify the calculation the 4 factors were
standardized as following:

X, =2(x,-18)/ (19-17); X,=3(x,-0.65)/ (0.8-0.5); X,=2(x,-0.4)/ (0.5-
0.3); X,=4(x,-0.7)/ (0.9-0.5)

TABLE 2: Sandard component ratio

No Xl XZ x3 x4 Yy
1 -1 -1 0 1 9.65
2 -0.5 0.5 -1 0 9.55
3 0 -1.5 0.5 -1 9.60
4 0.5 -0.5 -0.5 -2 9.75
5 1 15 1 2 9.80

y=a,+a, X, +a,X,+a;,X;+a,x,
a, =(X;)(y;)(i=1234j=12345)

By the parameter estimation, the expression of a
four- element equation was solved.

Ascan beseen from the uniform designto solve
theregression equation:
y = 72.98x, + 3.594x, + 5.406x , + 3.991x,, —1375.31
From theregression equation, itisconfirmed that for
stability theresin, whitecarbon black, dispersant, thick-
ener arethe proportiond relationship. Theuniform de-
sign showsthat four elementsarein play therole of
coating stability, themain factor isresin. Theresinas
high viscosity acrylicresin, resin and titanium dioxide
absorb form each other space crosslinking system, the
greater stability of the coating was confirmed. Thick-
ener in coating system form strong network system
formed thixotropic, to further improvesthestability of
the coating. Whitecarbon black itself isakind of good
anti-settling and wear-resisting agent, with slicon akyl
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alcohol onthesurface, these Silicon alkyl alcohol can
form hydrogen bonding with near silicon dioxide par-
ticles, theinfluenceof hydrogen bonding form thixotro-
pic structure. it’s considered the difficulty to reunion
settlement, because of dispersant adsorb onwhitesolid
particlesurface, thereforeit aso play aroleof stability.

TABLE 3: Orthogonal experiment design and results

= Fyl] Peper
Theorthogonal design optimization experiment

Inthisstudy, to investigatethisuniform designre-
ved sinfluencetendency of componentsfor coating, or-
thogonal experiment design was beused to verify the
result. According to theorthogonal test revedl sthe best
Stability of thecomposition proportionwith considering
the comprehensive properties®.

Making paint samplesand andysisitsstability ex-

Titanium Thickener White Resin .NO . ; T ; ;
NO dioxideds % carbon % gra_t|f|cat|on peri mentsweres milar touniform desgn proces -
Black% height /ml In thefour componentstheorder of the stability of
1 11 0.5 0.5 17 9.10 the coatingistitanium dioxide, resin, thickener, White
2 11 0.8 0.8 18 9.30 carbon black. It can be concluded that titanium dioxide
3 11 10 10 19 9.40 canimprovethestability, because of itsnano size par-
4 12 0.5 0.8 19 9.60 ticleiseasily possessed strong surface adsorption effect
S 12 0.8 10 17 9.40 which can absorb resin and solvent, toimprovethe sta-
6 12 1.0 0.5 18 9.60 bility of the coating hasagrest effect. Interestingly, the
7 13 0.5 10 18 9.70 amount of filler should not betoo much. Understand-
8 13 0.8 0.5 19 9.80 ably, theadhesionisdecreased withincreasingfiller.
9 13 1.0 0.8 17 9.70 . .
K, 9.2 9.50 9.50  9.40 Thetest of each index about coating
K, 947 9 47 953 953 Thevarious coating performancesweretest based
Ks 973 9 57 950 953 specificexperimentd operation, experimentd conditions
K 046 0.10 0.03 0.13 refer to Chinese standard (GB).
TABLE 4: Alcohol-solubleacrylicresin performancetest
Test item Standard value Test value Test method
The film appearance and color luster and smooth on surface, white qualified GB/T 1729-79
covering power,g/m? >110 106 GB/T 1726-1979
wipe resistance performance not show the material qualified GB/T 23989-2009
Viscosity (paint -4),s >30 36 GB/T 9269-2009
surface dry,min <30 5 GB/T 9269-2009
entity dry,h <2 0.5 GB/T 9269-2009

Theresults of a cohol-soluble acrylic resin per-
formance showsthat steel plate inkjet coating per-
formancefully comply with the GB, on the other hand,
which shows better performancein some aspects. Our
sample was applied in the Anshan 1&S Com. get a
good results.

CONCLUSION

Theam of thisstudy was prepareapaint a cohol
assolvent of acrylicresinto pray mark on stedl plate.
The conclusion for optimization results of the coating
and composition ratioin cons dering stability, covering

power and sitespraying performance: Titaniumwhite,
13%; Resin, 18%; Thickener, 0.8%; Dispersant, 0.8%;
White carbon black, 0.8%; Alcohol solvent, 67.5%.
Theinfluent for the coating propertieswereinvesti-
gated, themain factorsareresin and titanium white.
Thispaintin sitegpplication got an excellent result.
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