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Application Situation and Research Development of
Waterborne Container Coatings
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(Chonggqing Industry Polytechnic College, Chongqing 401120, China)

ABSTRACT: The application status and latest research progress of waterborne container coatings at home and abroad were
summarized. It points out that as people's awareness of environmental protection continues to increase, and the international
community has put forward higher requirements of environmental protection for container coatings. Waterborne container
coatings have become inevitable, and practice has proved that waterborne container coatings are feasible. Waterborne container
coatings have the advantages of environmental protection and safety, which will inevitably have a transformative impact on the
application of container coatings in the future. In this paper, the film thickness specifications of container coatings of different
systems and the comprehensive performance of solvent-based coating systems and waterborne container coating systems were
compared. It is clarified that solvent-based coatings have higher corrosion resistance and salt spray resistance, and higher wear
resistance and hardness than waterborne container coatings. Compared with solvent-based container coatings, waterborne

container coatings are safer and more environmentally friendly, but their transportation, storage requirements and construction
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environment requirements are higher. The three-coat system and the two-coat system are the two mainstream supporting systems
for existing waterborne container coatings. The basic composition of the two systems and the functions of each coating are
analyzed. It is concluded that the waterborne epoxy coating used in the three-coat system waterborne container coating is
obviously superior in adhesion and wear resistance than the two-coat system coating with waterborne acrylic as the inner and
outer coatings, but the flexibility is relatively low. The waterborne vinylidene chloride resin in the two-coat system has strong
barrier properties to water and oxygen, and has excellent anti-corrosion effect. The original three-coating is changed to
two-coating, which improves the coating efficiency and saves the cost. It is pointed out that the technical bottlenecks of
domestic waterborne container coatings mainly include high cost, harsh construction environment requirements, low wear
resistance and hardness, and low salt spray resistance. The main research directions and latest research results in waterborne
container coatings in recent years are listed. It is pointed out that the domestic container waterborne anti-corrosion primer has
been widely used, but the waterborne epoxy-based curing agents are mainly imported brands, mainly because there is a certain
gap between the domestic products and imported brands on certain aspects of salt spray resistance and stability. For domestic
products, the salt spray resistance of waterborne epoxy resin dispersions varies from 200 to 600 hours. Finally, based on the
current level of application development of domestic waterborne container coatings, it is proposed that in the preparation process
of waterborne container coatings, more in-depth research and exploration in the synthesis and modification of coating resins or
binders can be made to improve the comprehensive mechanical properties of the coatings. As the so-called three-part paint,
seven-part spray, and spray paint process have been an important part of the water paint research and development process,
advanced coating technology and equipment are indispensable in the process of continuous improvement and upgrading of
waterborne container coatings, so as to realize the sustainable development of the waterborne container coating industry.

KEY WORDS: container coating; waterborne coating; coating system; coating
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Tab.1 Comparison of film thickness specifications for container coatings of different systems

Solvent-based Three coating system Two coating system

Box container coating waterborne container coating waterborne container coating
position ‘ Dry film ‘ Dry film . Dry film
Paint name thickness/ym Paint name thickness/um Paint name thickness/pum
Epoxy zinc-rich works- 10 Waterborne epoxy zinc- 10 Waterborne epoxy zinc- 10
hop bottom rich workshop bottom rich workshop bottom
Epoxy zinc-rich primer 20 V.Vaterb'orne epoxy zinc- 20 Wate.rbornf.: vinylidene 50
Internal rich primer chloride primer
Epoxy interior Paint 50 Waterl?orne epoxy inte- 50 Waterborne acrylic inte- 30
rior paint rior paint
Total film thickness 80 Total film thickness 80 Total film thickness 90
Epoxy zinc-rich works- 10 Waterborne epoxy zinc- 10 Waterborne epoxy zinc- 10
hop bottom rich workshop bottom rich workshop bottom
Epoxy zinc-rich primer 20 Waterborne epoxy zinc- 20 Wate.rborne.: vinylidene 50
rich primer chloride primer
External Epoxy intermediate paint 40 Wate'rborne.epoxy inte- 40
rmediate paint
Acrylic paint 40 Wate.rborn§ acrylic 40 Waterborne acrylic exte- 50
exterior paint rior paint
Rotal film thickness 110 Total film thickness 110 Total film thickness 110

K2 ZREBHRKEEREABMERENIER

Tab.2 Function of each coating of waterborne container coating in three coating system

Box position Paint name Function

The activity of zinc is relatively high. Zinc is used as the anode,
Waterborne epoxy zinc-rich workshop bottom and the potential difference between zinc and the metal substrate
is used to protect the metal substrate by sacrificing the anode

Internal . . . Effectively shield water and oxygen, protect zinc powder paint
Waterborne epoxy zinc-rich primer vey W xygen, p zinc powder p
and metal substrates
. . . High strength and toughness, to avoid mechanical damage to the
Waterborne epoxy interior paint e . .
paint film during handling
Waterborne epoxy zinc-rich workshop bottom Zinc has a higher activity. Zinc is used as the anode, and the
) . ) potential difference between zinc and the metal substrate is used
Waterborne epoxy zinc-rich primer to protect the metal substrate by sacrificing the anode
External

Effectively shield water and oxygen, protect zinc powder paint

Waterborne epoxy intermediate paint and metal substrates

Waterborne acrylic exterior paint High decoration and weather resistance
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Tab.3 Function of each coating of water borne container coating in two coating system

Box position Paint name

Function

Waterborne epoxy zinc-rich workshop bottom
Internal Waterborne vinylidene chloride primer

Waterborne acrylic interior paint

Temporary protection before box welding

Effectively shield water and oxygen, protect zinc powder paint
and metal substrates

Provide decoration and abrasion resistance

Waterborne epoxy zinc-rich workshop bottom
External Waterborne vinylidene chloride primer

Waterborne acrylic exterior paint

Temporary protection before box welding

Effectively shield water and oxygen, protect zinc powder paint
and metal substrates

Provides decoration and weather resistance
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Tab.4 Comprehensive performance comparison of solvent-based coating system and water bor ne container coating system

. Solvent-based container
Project

Three coating system Two coating system

coating waterborne container coating waterborne container coating
Exterior Excellent Excellent Excellent
Luster Excellent Excellent Excellent
Hardness Excellent Excellent Good
Corrosion resistance Excellent Excellent Excellent
Weather resistance Excellent Excellent Excellent
Adhesion Excellent Excellent Good
Abrasion resistance Excellent Excellent Good
Flexibility Good Good Excellent
Constructability Excellent Good—excellent Good—excellent
Dryness Excellent Good—excellent Good—excellent
Construction safety Generally Excellent Excellent
Environmental friendliness Poor Excellent Excellent
Economy Excellent Generally Good

Note: With the transformation of the container spraying line, the weakness of the drying and construction properties of waterborne coatings can

be resolved.
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