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CERAMIC PANTS 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

0001. This Application is a Divisional of application Ser. 
No. 13/403,670, filed on Feb. 23, 2012 and entitled “Ceramic 
paints and protective coatings’, which claims priority of Tai 
wan Patent Application No. 1001.45726, filed on Dec. 12, 
2011, the entirety of which is incorporated by reference 
herein. 

BACKGROUND OF THE INVENTION 

0002 1. Field of the Invention 
0003. The disclosure relates to a non-stick structure, and in 
particular relates to a composition thereof and a method for 
manufacturing the same. 
0004 2. Description of the Related Art 
0005 Fluorine-containing polymers, having high thermal 
resistance, Super climate resistance, corrosion resistance, 
excellent self-cleaning properties, chemical inertia, and 
extremely low surface energies, are widely utilized in non 
Stick serial products, such as non-stick woks, high tempera 
ture resistant aluminum plates, and copper plates. A coating 
based on polytetrofluoroethylene (PTFE) is usually coated on 
conventional kitchenware. In U.S. Pub. No. 2008/061068A1, 
a coating, including a fluorocarbon resin (e.g. Teflon) and an 
inorganic compound, is coated on a metal Support to complete 
a cooking tool, which has excellent non-stick properties. In 
U.S. Pat. No. 7,635,522B2, a sol-gel coating includes fluo 
rine-containing polymer particles averagely dispersed 
therein. A product coated by the sol-gel coating has excellent 
non-stick properties. Although PTFE can have excellent non 
stick properties for a long period, the PTFE film is too soft to 
resist abrasion at high temperatures. In addition, the PTFE 
has insufficient hardness at high temperatures. 
0006 Ceramic materials, having high thermal resistance, 
anti-oxidation, corrosion resistance, and abrasion resistance, 
are utilized in the structural material of blades, molds, or 
bearings. The brittle ceramic material has disadvantages Such 
as low bending strength and poor toughness, thereby being 
largely limited to the application of a structural member. 
Ceramic paint is formed on a metal Surface to combine the 
advantages of metal and ceramic, thereby obtaining a strong 
surface coating having multiple functions. In U.S. Pat. No. 
6,699.303B2, a non-stick cermet coating, a mixture of 
ceramic and cermet, is utilized in cooking tools. The cermet 
coating has highhardness and high abrasion resistance. In CN 
Pub. No. 101.037351, a non-stick ceramic used to wrap an 
object is prepared by a sol-gel method. The non-stick ceramic 
may enhance abrasion resistance, Surface hardness, and abra 
sion period of the wrapping material. 
0007. The non-stick properties of the ceramic paint come 
from silicon oil such as polydimethylsiloxane or hydroxy 
polydimethylsiloxane. However, the silicon oil in the ceramic 
paint gradually evaporates by cooking, such that the ceramic 
paint will lose its non-stick properties. Because a detersive for 
a washing wokorpan is usually alkaline, the silicon oil on the 
coating Surface and in the coating is easily washed out by the 
detersive at high temperatures at an alkaline condition. In 
other words, the wok will lose its non-stick properties after 
washing. Accordingly, the ceramic paint has excellent hard 
ness, abrasion resistance, and thermal resistance, but its non 
Stick properties cannot be maintained for a long period. 
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BRIEF SUMMARY OF THE INVENTION 

0008. One embodiment of the disclosure provides a 
ceramic paint, comprising: a mixture of a silica Sol-gel, 20 to 
60 parts by weight of filler, and 1 to 50 parts by weight of a 
fluorine-containing polymer, wherein the silica Sol-gel is 
formed by reacting 100 parts by weight of silica sol, 50 to 100 
parts by weight of organic silane, and 0.3 to 1 parts by weight 
of a catalyst. 
0009. One embodiment of the disclosure provides a pro 
tective coating, comprising: a primer on a Substrate; and a 
finish coat on the primer, wherein the primer is a ceramic 
paint including a mixture of a silica sol-gel and 20 to 60 parts 
by weight of filler, wherein the silica sol-gel is formed by 
reacting 100 parts by weight of silica sol, 50 to 100 parts by 
weight of organic silane, and 0.3 to 1 parts by weight of a 
catalyst, and the finish coat comprises a fluorine-containing 
polymer. 
0010. A detailed description is given in the following 
embodiments with reference to the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0011. The present invention can be more fully understood 
by reading the Subsequent detailed description and examples 
with references made to the accompanying drawings, 
wherein: 
0012 FIG. 1 shows a protective coating in one embodi 
ment of the disclosure; and 
0013 FIG. 2 shows a protective coating in one embodi 
ment of the disclosure. 

DETAILED DESCRIPTION OF THE INVENTION 

0014. The following description is of the best-contem 
plated mode of carrying out the invention. This description is 
made for the purpose of illustrating the general principles of 
the invention and should not be taken in a limiting sense. The 
scope of the invention is best determined by reference to the 
appended claims. 
0015 The major purpose of the disclosure is to provide a 
ceramic paint, which is served as a primer of a protective 
coating. The primer of the ceramic paint has excellent adhe 
sion with the underlying Substrate, hot hardness, cold hard 
ness, corrosion resistance, and excellent adhesion with an 
overlying finish coat of a fluorine-containing polymer. A fin 
ish coat of a fluorine-containing polymer can be spray coated 
on the ceramic paint to form a protective coating with excel 
lent non-stick properties for a long period. The protective 
coating may serve as a demoldable and/or hydrophobic pro 
tective coating. 
0016. In one embodiment, the ceramic paint includes: a 
mixture of a silica sol-gel, 20 to 60 parts by weight of filler, 
and 1 to 50 parts by weight of a fluorine-containing polymer, 
wherein the silica sol-gel is formed by reacting 100 parts by 
weight of silica sol, 50 to 100 parts by weight of organic 
silane, and 0.3 to 1 parts by weight of a catalyst. 
0017. The silica sol, defined as water soluble silica, pro 
vides silica particles in the ceramic paint to enhance the 
strength and hardness of the silicon ceramic network. In one 
embodiment, the silicasol has a solid content of 20% to 50%, 
and the solid has a particle diameter of 10 nm to 50 nm. The 
silica sol can be stabilized by sodium ions, stabilized by 
ammonium ions, or treated by alumina. A silica Sol having an 
overly low solid content will make the ceramic paint contain 
too much water, such that the ceramic paint would be difficult 
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to process and be easily blasted. A silica sol having an overly 
high solid content would not be stable, thus, large particles 
therein would be easily formed. 
0018 Organic silane can be methyltrimethoxysilane and/ 
or methyltriethoxy silane, and preferably methyltrimethoxy 
silane. In addition, 5 parts to 10 parts by weight of another 
organic silane such as tetramethoxysilane, tetraethoxysilane, 
dimethyldimethoxy silane, dimethyldiethoxysilane, phenyl 
trimethoxy silane, or combinations thereof can be reacted 
with other agents to form the silicasol-gel, which may further 
tune the hardness of the ceramic paint. The organic silane may 
react with the silica sol to form the silica sol-gel. The ceramic 
paint formed from an overly high amount of the organic silane 
will condense too much in a baking process due to over 
dehydration (or removal of methanol or ethanol), such that the 
protective coating would chap or even peel easily. The 
ceramic paint formed from an overly low amount of the 
organic silane would make adherence to the substrate diffi 
cult, making peeling more easy. 
0019. The catalyst can be formic acid, acetic acid, hydro 
chloric acid, citric acid, methyl formate, ethyl acetoacetate, 
maleic anhydride, or combinations thereof. The catalyst may 
accelerate the hydrolysis rate of the organic silane and the 
reaction between the hydrolyzed organic silane and the silica 
sol. The reaction of the organic silane and the silica sol will 
have a pH value of less than 4.0 with an overly high amount of 
the catalyst, and a pH value of higher than 6.5 with an overly 
low amount of the catalyst. The ceramic paint formed by the 
reaction with an overly high or overly low pH value may have 
non-brightness, poor adhesion to the substrate, and even pull 
Verization appearance. 
0020. The filler can be silica such as silica powder or melt 
quartz powder, alumina such as alumina fiber, zirconium 
dioxide, silicon carbide such as silicon carbide fiber, alumi 
num nitride, boron nitride, kaolin, talcum powder, mica pow 
der, silicate of aluminum or zirconium, barium sulfate, metal 
fiber, stainless powder, or combinations thereof, and prefer 
ably silica, alumina, silicon carbide, talcum powder, zirco 
nium dioxide, or combinations thereof. The filler may 
enhance the abrasive resistance of the protective coating. A 
ceramic paint containing an overly high amount of the filler 
would make it difficult for adherence to the substrate, such 
that chapping would occur more easily. The ceramic paint 
containing an overly low amount of the filler would make the 
product have poor abrasion resistance and low hardness. In 
one embodiment, the filler has a particle diameter of 0.05um 
to 30 Lum. A ceramic paint containing an overly large filler 
would have a rough surface, such that a finish coat spray 
coated thereon will have low brightness and poor non-stick 
properties. A ceramic paint containing an overly small filler 
would have high Viscosity due its high oil adsorption capacity, 
thereby influencing the processability of the spray coating. 
0021. In a conventional aqueous non-stick coating con 
taining PTFE, the primer and finish coat is combined during 
baking. The polytetrofluoroethylene (PTFE) and tetrafluoro 
ethylene-hexafluoropropylene copolymer (TFE/HFP. FEP) 
in the primer are separated to different layers. The separated 
PTFE is further melted with the PTFE and tetrafluoroethyl 
ene-perfluoroalkylvinylether copolymer (TFE/PAVE, PFA) 
in the finish coat. As such, the adhesion between the primer 
and the finish coat may be completed. In the disclosure, the 
fluorine-containing polymer of the finish coat partially per 
meates into the ceramic paint of the primer to complete the 
adhesion between the ceramic paint and the fluorine-contain 
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ing polymer. In other words, the ceramic paint may meet the 
requirement of interlayer adhesion without containing the 
fluorine-containing polymer. 
0022. The ceramic paint may contain a fluorine-contain 
ing polymer to further enhance the interlayer adhesion 
between the ceramic paint of the primer and the fluorine 
containing polymer of the finish coat. The fluorine-containing 
polymer added to the primer paint can be polytetrofluoroet 
hylene (PTFE), tetrafluoroethylene-perfluoroalkylvinylether 
copolymer (TFE/PAVE., PFA), tetrafluoroethylene-perfluo 
romethylvinylether copolymer (TFE/PMVE, MFA), tet 
rafluoroethylene-hexafluoropropylene copolymer (TFE/ 
HFP. FEP), tetrafluoroethylene-ethylene copolymer (TFE/ 
ethylene, ETFE), or combinations thereof. The fluorine 
containing polymer type can be a particle, powder, or 
emulsion. Note that the described fluorine-containing poly 
mer only includes a low amount of perfluorooctanoic acid 
(PFOA) or is totally free of PFOA. The fluorine-containing 
polymer added to the ceramic paint may enhance the inter 
layer adhesion between the ceramic paint of the primer and 
the fluorine-containing polymer of the finish coat. A ceramic 
paint containing an overly high amount of the fluorine-con 
taining polymer will have low hardness and low abrasion 
resistance. 
0023. In one embodiment, the ceramic paint further 
includes 20 to 60 parts by weight of color powder to tune a 
color thereof for decoration. The color powder can be an 
inorganic color powder, such as a white powder of titanium 
oxide or Zinc sulfide, a black powder of copper-chromium 
manganese oxide, copper-manganese oxide, copper-manga 
nese-iron oxide, or iron oxide, a yellow powder of titanium 
yellow or bismuth yellow, a green powder of cobalt green or 
chromium oxide, and blue powder such as cobalt-chromium 
aluminum oxide. The color powder can be used individually 
or be combined. The color powder should not be poisonous, 
when in contact with food, if the use of the ceramic paint 
contains food contact. 
0024. The disclosure also provides a method of manufac 
turing the ceramic paint. The silica sol, the color powder, and 
the filler are mixed and grinded for 6 hours, and then filtered 
by a strainer of 100 meshes to form an Agent A. The organic 
silane and the catalyst are mixed to form an Agent B. The 
Agent A and the Agent B are ripened in a sealed container for 
3 to 8 hours to form a ceramic paint. 
0025 If the fluorine-containing polymer particle (or pow 
der) is further added to the ceramic paint, the silica sol, the 
color powder, and the filler are mixed to grind for 6 hours. The 
fluorine-containing polymer particle (or powder) is added to 
the grinded mixture to grind for additional 2 hours, and then 
filtered by a strainer of 100 meshes to form an Agent A. The 
organic silane and the catalyst are mixed to form an Agent B. 
The Agent A and the Agent B were ripened in a sealed con 
tainer for 3 to 8 hours to form a ceramic paint. 
0026. If the fluorine-containing polymer emulsion is fur 
ther added to the ceramic paint, the silica sol, the color pow 
der, and the filler are mixed to grind for 6 hours, and then 
filtered by a strainer of 100 meshes to form an Agent A. The 
organic silane and the catalyst are mixed to form an Agent B. 
The Agent A and the Agent Bare ripened in a sealed container 
for 3 to 8 hours, and then mixed with the fluorine-containing 
polymer emulsion to form a ceramic paint. 
0027. As shown in FIG. 1, the protective coating 11 
formed on the substrate 10 has the primer 13 of the ceramic 
paint and the finish coat 15 containing the fluorine-containing 
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polymer such as polytetrofluoroethylene (PTFE), tetrafluo 
roethylene-perfluoroalkylvinylether copolymer (TFE/PAVE, 
PFA), tetrafluoroethylene-perfluoromethylvinylether 
copolymer (TFE/PMVE, MFA), tetrafluoroethylene 
hexafluoropropylene copolymer (TFE/HFP. FEP), tetrafluo 
roethylene-ethylene copolymer (TFE/ethylene, ETFE), or 
combinations thereof. The fluorine-containing polymer can 
be a particle, powder, or emulsion. In one embodiment, the 
color powder and/or pearl powder can be added to the ceramic 
paint to tune the color and brightness of the primer 15. Note 
that the fluorine-containing polymer in the finish coat 15 only 
includes a low amount (<20 ppm) of PFOA or is totally free of 
PFOA. The finish coat 15 can be formed from an aqueous 
emulsion of the fluorine-containing polymer, or a powder of 
the fluorine-containing polymer. 
0028. The finish coat 15 can be a single-layered structure 
as shown in FIG. 1, however, it can also be a two-layered 
structure. As shown in FIG. 2, the finish coat has a bottom 
layer 15A and a top layer 15B, both of them include poly 
tetrofluoroethylene (PTFE), tetrafluoroethylene-perfluoro 
alkylvinylether copolymer (TFE/PAVE, PFA), tetrafluoroet 
hylene-perfluoromethylvinylether copolymer (TFE/PMVE, 
MFA), tetrafluoroethylene-hexafluoropropylene copolymer 
(TFE/HFP. FEP), tetrafluoroethylene-ethylene copolymer 
(TFE/ethylene, ETFE), or combinations thereof. The top 
layer 15B has a transparency higher than that of the bottom 
layer 15A. The differences between the top layer 15B and the 
bottom layer 15A are that the color powder amount in the top 
layer 15B is less than that of the bottom layer 15A, and the 
fluorine-containing polymer amount of the top layer 15B is 
higher than that of the bottom layer 15A. In some embodi 
ments, the top layer 15B can be totally tetrafluoroethylene 
perfluoroalkylvinylether copolymer (TFE/PAVE., PFA). In 
general, the finish coat containing more PFA has higher trans 
parency and higher non-stick properties. Compared to the 
bottom layer 15A, the top layer 15B has non-stick properties 
and corrosion resistance for a longer period. For example, the 
bottom layer 15A can be a finish coat A of an aqueous and 
non-stick coating, and the top layer 15B can be an aqueous, 
transparent, and non-stick coating C. Although the finish coat 
in FIG. 2 is a two-layered structure, the finish coat can be 
other multi-layered structures of 3, 4, or more layers. 
0029. The ceramic paint of the primer 13 in the protective 
coating 11 can be optionally free of the fluorine-containing 
polymer. In other words, the fluorine-containing polymer can 
be formed on the ceramic paint 13 (e.g. the finish coat 15) 
and/or mixed with the ceramic paint of the primer 13 to 
increase the non-stick period of the protective coating 11. 
0030. In one embodiment, the protective coating is pre 
pared as below. The ceramic paint is coated on a sandblasted, 
roughed, and degreased Surface of a Substrate, and the finish 
coat of a fluorine-containing polymer is coated on the ceramic 
paint. The substrate is then baked at 100° C. to 180° C. for 1 
to 10 minutes, baked at 380° C. to 420° C. for 10 to 20 
minutes, and then cooled to complete the protective coating 
on the substrate. The substrate may resist at least 400° C. 
Such as a non-metal Substrate of glass or ceramic or a metal 
Substrate of aluminum, aluminum alloy, anodic aluminum 
oxide, casting aluminum, casting iron, stainless steel, or car 
bon steel. The ceramic paint can be spray coated, dip coated, 
or roll coated on the substrate. 

0031. The protective coating can be applied on a kitchen 
ware Such as a wok, pan, fryer, automatic cooker, Sandwich 
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baking pan, cake pan, or grill, and an industry tool such as a 
thermal transfer, mold, conveyor belt, valve, snow shovel, or 
roller. 
0032. The ceramic paint has excellent adhesion to the 
Substrate, hot hardness, cold hardness, corrosion resistance, 
and excellent adhesion to the finish coat of the fluorine 
containing polymer. The ceramic paint has a long abrasion 
resistance period due to its surface hardness of 4H to 6H. The 
finish coat of the fluorine-containing polymer is coated on the 
primer of the ceramic paint to form a protective coating, 
which has excellent non-stick properties for a long period. 
The fluorine-containing polymer in the finish coat and in the 
ceramic paint of the primer only includes a low amount of 
PFOA or is totally free of PFO, thereby being safe and envi 
ronmental friendly. 

EXAMPLES 

0033. The names and sources of agents used in Examples 
and Comparative Examples were listed as below: 
0034 (1) Fluorine-Containing Polymer: 
0035 Powder: 
0036). PTFE powder: DyneonTM PTFETF9207Z commer 
cially available from 3M Corporation. 
0037 PFA powder: Hyflon(R) PFA P7010 commercially 
available from Solvay Solexis Corporation. 
0038 MFA powder: Hyflon R. MFA P6010 commercially 
available from (Solvay Solexis Corporation. 
0039 Emulsion: 
0040 PTFE emulsion: DyneonTM PTFETF50357 (free of 
PFOA) commercially available from 3M corporation, or 
Teflon R. PTFETE-3893 (low PFOA) commercially available 
from Dupont. 
0041) PFA emulsion: DyneonTM PFA 6910GZ (free of 
PFOA) commercially available from 3M Corporation. 
0.042 FEP: DyneonTM FEP 6300GZ (free of PFOA) com 
mercially available from 3M Corporation. 
0043 (2) Silica Sol: 
0044) LUDOX(R) AM-30 commercially available from W. 
R. Grace & Co., USA. 
0045 (3) Organic Silane: 
0046 Methyltrimethoxy silane: DOW CORNING(R) 
Z-6070 commercially available from Dow Corning Corpora 
tion. 
0047 Methyltriethoxy silane: WACKER(R) Silane 
M1-Triethoxy commercially available from Wacker Chemi 
cal. 
0048 Phteny trimethoxy silane: DOW CORNING(R) 
Z-6124 commercially available from Dow Corning Corpora 
tion. 
0049 (4) Color Powder: 
0050 Titanium oxide (white): Ti-PureR) R-960 commer 
cially available from Dupont Co., USA. 
0051 Copper-manganese-iron oxide (black): Black 444 
commercially available from Shepherd Co., USA. 
0.052 Copper-chromium-manganese oxide (black): 
42-303B commercially available from TOMATEC, Japan. 
0053 (5) Filler: 
0054 Alumina: A-43-L commercially available from 
Sumitomo Chemical Co., Ltd., Japan. 
0055 Silicon carbide: Diamond GC-1200 commercially 
available from Nanxing Grinding material Co., Ltd., Japan. 
0056 Silica: Silverbond 925 commercially available from 
Sibelco Co. 
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0057 (6) Catalyst: 
0058. Formic acid (98%): commercially available from 
Sinopharm Chemical Reagent Co., Ltd. 
0059 Acetic acid (99.8%): commercially available from 
Sinopharm Chemical Reagent Co., Ltd. 
0060 (7) Silicon Oil: 
0061 XIAMETER(R) PMX-0156: commercially available 
from Dow Corning Corporation. 
0062 (8) Formulation Corresponding to the Finish Coat of 
a Fluorine-Containing Polymer: 
Finish coat A of aqueous and non-stick coating: 

Content Parts by weight 

PTFE emulsion (DyneonTM PTFETF 5035Z) S4O 
PFA emulsion (Dyneon TM PFA 6900GZ) 9.6 
Acrylic emulsion O.6 
Carbon black O.25 
Silicon carbide (SiC), particle diameter of 2000 mesh 1.3 
TERGITOLTM TMN-6(90%) O.15 
Propylene glycol 3.5 
Tetramethylbenzene 1.6 
Toluene 0.7 
Oleic acid O.1 
Cerium octanoate (Cerium: 12%) O.OS 
Triethanolamine O.15 
Water 28.0 

Total 1OO 

Primer B of aqueous and non-stick coating: 

Content Parts by weight 

PTFE emulsion (DyneonTM PTFETF 5035Z) 2O.S 
FEP emulsion (Dyneon TM FEP 6300GZ) 1O.O 
Polyamideimide (HI-406) 22.O 
Water glass (AM-30) 4.0 
Carbon black 2.0 
Silicon carbide (SiC), particle diameter of 1200 mesh 2.84 
Wetting dispersant (BYK 192) 1.8 
TERGITOLTM TMN-6 (90%) O.1 
N,N-Dimethyl(2-hydroxyethyl)amine 1.5 
Benton clay 1.26 
Anticorrosive agent (zinc phosphate) 2.75 
Water 31.25 

Total 1OO 

0063 Aqueous, transparent, and non-stick coating C: 

Content Parts by weight 

PTFE emulsion (Dyneon TM PTFETF 5035Z) 59.5 
PFA emulsion (Dyneon TM PFA 6900GZ) 15.9 
Acrylic emulsion 1.7 
Carbon black O.OS 
Pearl powder O.76 
TERGITOLTM TMN-6 (90%) O.10 
Propylene glycol 1.87 
Tetramethyl benzene O.14 
Toluene O.OS 
Oleic acid O.O6 
Cerium octanoate (Cerium: 12%) O.04 
Triethanolamine O.18 
Water 1965 

Total 100 
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Example 1 

0064 100 parts by weight of silica sol. 20 parts by weight 
of titanium oxide, 10 parts by weight of copper-manganese 
iron oxide, 15 parts by weight of silica, and 20 parts by weight 
of alumina were mixed to grind for 6 hours, and then filtered 
by a strainer of 100 meshes to form an Agent A.50 parts by 
weight of methyltrimethoxysilane and 0.6 parts by weight of 
formic acid were mixed to forman Agent B. The Agent A and 
the Agent B were ripened in a sealed container for 3 hours to 
form a ceramic paint. The ceramic paint was spray coated on 
a sandblasted, roughed, and degreased surface of an ironwok, 
and the finish coat A of aqueous and non-stick coating was 
then spray coated on the ceramic paint. The ironwok was then 
baked at 100° C. for 10 minutes, baked at 400° C. for 10 
minutes, and then cooled to complete a protective coating on 
the iron wok surface. 

Example 2 

0065 100 parts by weight of silica sol, 40 parts by weight 
of copper-manganese-iron oxide, 10 parts by weight of alu 
mina, and 40 parts by weight of silicon carbide were mixed to 
grind for 6 hours. 20 parts by weight of PTFE powder was 
added to the grinded mixture to grind for additional 2 hours, 
and then filtered by a strainer of 100 meshes to form an Agent 
A. 70 parts by weight of methyltriethoxy silane and 0.7 parts 
by weight of formic acid were mixed to forman Agent B. The 
Agent A and the Agent B were ripened in a sealed container 
for 3 hours to form a ceramic paint. The ceramic paint was 
spray coated on a sandblasted, roughed, and degreased Sur 
face of an iron wok, and the finish coat A of aqueous and 
non-stick coating was then spray coated on the ceramic paint. 
The iron wok was thenbaked at 130° C. for 8 minutes, baked 
at 400° C. for 10 minutes, and then cooled to complete a 
protective coating on the iron wok Surface. 

Example 3 

0.066 100 parts by weight of silica sol, 45 parts by weight 
of copper-chromium-manganese oxide, 20 parts by weight of 
silica, 10 parts by weight of alumina, and 10 parts by weight 
of silicon carbide were mixed to grind for 6 hours. 40 parts by 
weight of PFA powder was added to the grinded mixture to 
grind for additional 2 hours, and then filtered by a strainer of 
100 meshes to form an Agent A.50 parts by weight of meth 
yltrimethoxy silane, 15 parts by weight of methyltriethoxy 
silane, and 0.8 parts by weight of acetic acid were mixed to 
form an Agent B. The Agent A and the Agent B were ripened 
in a sealed container for 3 hours to form a ceramic paint. The 
ceramic paint was spray coated on a sandblasted, roughed, 
and degreased surface of an ironwok, and the finish coat A of 
aqueous and non-stick coating was then spray coated on the 
ceramic paint. The iron wok was then baked at 150° C. for 5 
minutes, baked at 400° C. for 10 minutes, and then cooled to 
complete a protective coating on the iron wok Surface. 

Example 4 

0067 100 parts by weight of silica sol, 15 parts by weight 
of titanium oxide, 20 parts by weight of copper-manganese 
iron oxide, and 20 parts by weight of silica were mixed to 
grind for 6 hours. 1 part by weight of MFA powder was added 
to the grinded mixture to grind for additional 2 hours, and 
then filtered by a strainer of 100 meshes to form an Agent A. 
60 parts by weight of methyltrimethoxy silane, 5 parts by 
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weight of phenyltrimethoxysilane, and 0.8 parts by weight of 
acetic acid were mixed to form an Agent B. The Agent A and 
the Agent B were ripened in a sealed container for 3 hours to 
form a ceramic paint. The ceramic paint was spray coated on 
a sandblasted, roughed, and degreased surface of an ironwok, 
and the finish coat A of aqueous and non-stick coating was 
then spray coated on the ceramic paint. The ironwok was then 
baked at 180° C. for 1 minute, baked at 380° C. for 20 
minutes, and then cooled to complete a protective coating on 
the iron wok surface. 

Example 5 
0068 100 parts by weight of silica sol, 50 parts by weight 
of copper-chromium-manganese oxide, and 30 parts by 
weight of alumina were mixed to grind for 6 hours. 20 parts by 
weight of PTFE powder and 30 parts by weight of PFA 
powder were added to the grinded mixture to grind for addi 
tional 2 hours, and then filtered by a strainer of 100 meshes to 
form an Agent A. 70 parts by weight of methyltrimethoxy 
silane, 8 parts by weight of phenyltrimethoxy silane, and 0.6 
parts by weight of formic acid were mixed to form an Agent 
B. The Agent A and the Agent B were ripened in a sealed 
container for 3 hours to form a ceramic paint. The ceramic 
paint was spray coated on a sandblasted, roughed, and 
degreased Surface of an ironwok, the finish coat A of aqueous 
and non-stick coating was spray coated on the ceramic paint, 
and an aqueous, transparent, and non-stick coating C was then 
spray coated on the finish coat A of aqueous and non-stick 
coating. The ironwok was thenbaked at 150° C. for 5 minute, 
baked at 400°C. for 10 minutes, and then cooled to complete 
a protective coating on the iron wok Surface. 

Example 6 
0069 100 parts by weight of silica sol, 50 parts by weight 
of copper-manganese-iron oxide, 30 parts by weight of silica, 
and 30 parts by weight of silicon carbide were mixed to grind 
for 6 hours, and then filtered by a strainer of 100 meshes to 
form an Agent A. 70 parts by weight of methyltrimethoxy 
silane, 10 parts by weight of phenyltrimethoxysilane, and 0.8 
parts by weight of acetic acid were mixed to forman Agent B. 
The Agent A and the Agent B were ripened in a sealed con 
tainer for 3 hours, and then mixed with 30 parts by weight of 
PTFE emulsion to form a ceramic paint. The ceramic paint 
was spray coated on a sandblasted, roughed, and degreased 
Surface of an iron wok, and the finish coat A of aqueous and 
non-stick coating was then spray coated on the ceramic paint. 
The iron wok was thenbaked at 150° C. for 5 minute, baked 
at 420° C. for 10 minutes, and then cooled to complete a 
protective coating on the iron wok Surface. 

Example 7 

0070 100 parts by weight of silica sol, 25 parts by weight 
of titanium oxide, 35 parts by weight of copper-manganese 
iron oxide, 15 parts by weight of silica, and 15 parts by weight 
of alumina, and 15 parts by weight of silicon carbide were 
mixed to grind for 6 hours, and then filtered by a strainer of 
100 meshes to form an Agent A. 90 parts by weight of meth 
yltrimethoxy silane and 0.8 parts by weight of acetic acid 
were mixed to form an Agent B. The Agent A and the Agent 
B were ripened in a sealed container for 3 hours, and then 
mixed with 15 parts by weight of PTFE emulsion and 15 parts 
by weight of PFA emulsion to form a ceramic paint. The 
ceramic paint was spray coated on a sandblasted, roughed, 
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and degreased surface of an ironwok, and the finish coat A of 
aqueous and non-stick coating was then spray coated on the 
ceramic paint. The iron wok was then baked at 150° C. for 5 
minute, baked at 420° C. for 10 minutes, and then cooled to 
complete a protective coating on the iron wok Surface. 

Example 8 

0071 100 parts by weight of silica sol. 20 parts by weight 
of titanium oxide, 35 parts by weight of copper-chromium 
manganese oxide, and 55 parts by weight of silicon carbide 
were mixed to grind for 6 hours, and then filtered by a strainer 
of 100 meshes to form an Agent A. 100 parts by weight of 
methyltrimethoxy silane and 0.9 parts by weight of acetic 
acid were mixed to form an Agent B. The Agent A and the 
Agent B were ripened in a sealed container for 3 hours, and 
then mixed with 30 parts by weight of PFA emulsion to form 
a ceramic paint. The ceramic paint was spray coated on a 
sandblasted, roughed, and degreased Surface of an iron wok, 
and the finish coat A of aqueous and non-stick coating was 
then spray coated on the ceramic paint. The ironwok was then 
baked at 150° C. for 5 minute, baked at 400° C. for 10 
minutes, and then cooled to complete a protective coating on 
the iron wok surface. 

Comparative Example 1 

0072 100 parts by weight of silica sol, 40 parts by weight 
of copper-manganese-iron oxide, 20 parts by weight of silica, 
and 20 parts by weight of alumina were mixed to grind for 6 
hours, and then filtered by a strainer of 100 meshes to forman 
Agent A.80 parts by weight of methyltrimethoxy silane and 
0.6 parts by weight of formic acid were mixed to form an 
Agent B. The Agent A and the Agent B were ripened in a 
sealed container for 3 hours, and then mixed with 2 parts by 
weight of silicon oil to form a ceramic paint. The ceramic 
paint was spray coated on a sandblasted, roughed, and 
degreased Surface of an iron wok. The iron wok was then 
baked at 150° C. for 5 minute, baked at 300° C. for 10 
minutes, and then cooled to complete a protective coating on 
the iron wok surface. 

Comparative Example 2 

0073. The primer B of aqueous and non-stick coating was 
directly spray coated on a sandblasted, roughed, and 
degreased Surface of an iron wok. The iron wok was then 
baked at 150° C. for 3 minute, and the finish coat A of aqueous 
and non-stick coating was then spray coated thereon. The iron 
wok was thenbaked at 150° C. for 5 minute, baked at 400° C. 
for 10 minutes, and then cooled to complete a protective 
coating on the iron wok Surface. 

Comparative Example 3 

0074 The primer B of aqueous and non-stick coating was 
directly spray coated on a sandblasted, roughed, and 
degreased Surface of an iron wok. The iron wok was then 
baked at 150° C. for 3 minute, and the finish coat A of aqueous 
and non-stick coating and the aqueous, transparent, and non 
Stick coating C were then spray coated thereon. The iron wok 
was then baked at 150° C. for 5 minute, baked at 400° C. for 
10 minutes, and then cooled to complete a protective coating 
on the iron wok Surface. 
0075. The properties of the protective coatings in 
Examples 1-8 and Comparative Examples 1-3 were tabulated 
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as in Tables 1 and 2, respectively. The properties of the pro 
tective coatings were measured as below: 
0076 (1) Coating Hardness Test 
0077. The hardness of the protective coating was tested by 
the ASTM D 3363 Standard. 
0078 (2) Non-Stick Test 
0079 A saline of 5% sodium chloride was prepared by 
analytic grade NaCl and de-ionized water (or distillated 
water). The saline was poured onto the wok with the 
described protective coating until the liquid surface of the 
saline reached at least half a height of the wok. The saline in 
the wok was boiled by a big fire for 3 minutes. Thereafter, the 
boiled saline was poured out of the wok, and the salt spot on 
the wok surface was washed by water. The wok was then dried 
to process a non-stick test of frying eggs as follow. The wok 
was heated by an electrical heating plate with a constant 
voltage 220V and an output power of 1000 W, and the wok 
Surface temperature was measured by a surface thermometer 
(precision higher than or equal to 2.5 degrees). When the wok 
surface temperature reached 140°C. to 170° C., a fresh egg 
was crack opened and then flowed into the wok without 
adding any cooking oil of vegetable or fat. After the egg white 
was solidified (the wok surface temperature should not be 
higher than 210°C.), the egg was removed by a non-metal 
shovel. Finally, the wok surface being cleaned by a soft cloth 
without any egg being stuck on the wok was qualified as being 
non-stick. The cycle of boiling saline of 5% NaCl, pouring 
out the saline, washing out the salt spots, drying, frying an 
egg, and cleaning the wok Surface to check whether it is 
non-stick was repeated, until the egg stuck on the wok Surface 
could not be cleaned by the soft cloth. The cycle numbers 
were counted and recorded. 
0080 (3) Abrasive Resistance Test 
0081. The wok with the protective coating thereon was put 
on an abrasion machine (Dupont). A small amount of deter 
gent and water was poured into the wok, and a cleaning pad 
(3M-7447#) was pressed on the wok by the abrasion machine 
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with a pressure of 4.9 kg to rub the wok surface. The cleaning 
pad was replaced after 250 rubbing actions. The test was 
terminated until 10 scratches occurred on the protective coat 
ing to expose the wok Surface. The rubbing times were 
counted and recorded. 
I0082 (4) Saline Resistance Test 
I0083. The saline resistance of the protective coating was 
tested according to the QB/T 2421-1998 standard. A saline of 
5% sodium chloride was prepared by analytic grade NaCl and 
de-ionized water (or distillated water). The saline was poured 
onto the wok with the described protective coating until the 
liquid surface of the saline reached at least half a height of the 
wok. The wok was capped, and the Saline in the wok was 
boiled by a big fire, and remained boiling for 7 hours. During 
the boiling period, the saline was replenished with de-ionized 
water and distillated water to hold the NaCl concentration 
thereof. Thereafter, the wok was cooled to room temperature, 
and then stood at room temperature for 24 hours. The saline 
was then poured out, and the slat spots were washed out. The 
protective coating was dried by a soft cloth, and immediately 
checked by eyes to find rusty spots. The above steps were 
continuously repeated for two times. 
I0084 (5) Interlayer Adhesion 
I0085. The wok after the saline resistance test was tested by 
the ASTM D3359 standard to check the interlayer adhesion 
between the primer and the finish coat of the protective coat 
1ng. 
I0086. As shown in Tables 1 and 2, the protective coatings 
in Examples 1-8 had cold hardness, hot hardness, abrasion 
resistance, and corrosion resistance higher than that of the 
protective coatings in Comparative Examples 2-3. The pro 
tective coatings in Examples 1-8 had non-stick properties 
similar to that of the protective coatings in Comparative 
Examples 2-3. Compared to the protective coating in Com 
parative Example 1, the protective coatings in Examples 1-8 
had non-stick properties and corrosion resistance for a longer 
period. 

TABLE 1 

Example 1 Example 2 Example 3 Example 4 Example 5 Example 6 Example 7 Example 8 

Silica sol 1OO 100 
silane Methyltrimethoxy 50 O 

silane 
Methyltriethoxy O 70 
silane 
Phenyltrimethoxy O O 
silane 

Color Titanium oxide 2O O 
powder Copper-manganese- 10 40 

iron oxide 
Copper-chromium- O O 
manganese oxide 

filler Silica 15 O 
Alumina 2O 10 
Silicon carbon O 40 

Fluorine- PTFE powder O 2O 
containing PFA powder O O 
polymer MFA powder O O 

PTFE emulsion O O 
PFA emulsion O O 

Catalyst Formic acid O6 O.7 
Acetic acid O O 

Finish coat Finish coat A of Yes Yes 
aqueous and non 
stick coating 
Aqueous, No No 
transparent, and 
non-stick coating C 

1OO 100 1OO 100 100 100 
50 60 70 70 90 100 

15 O O O O O 

O 5 8 10 O O 

O 15 O O 25 2O 
O 2O O 50 35 O 

45 O 50 O O 35 

2O 2O O 30 15 O 
10 O 30 O 15 O 
10 O O 30 15 55 
O O 2O O O O 

40 O 30 O O O 
O 1 O O O O 
O O O 30 15 O 
O O O O 15 30 
O O O6 O O O 
O.8 O.8 O O.8 O.8 O.9 

Yes Yes Yes Yes Yes Yes 

No No Yes No No No 
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TABLE 1-continued 
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Example 1 Example 2 Example 3 Example 4 Example 5 Example 6 Example 7 Example 8 

Primer B of No No No No No No No 
aqueous and non 
stick coating 

Properties 
Hardness Cold 6H 6H 6H 4H 6H 6H SH 

Hot (180° C.) 4H 4H 4H 2H 4H 4H 4H 
Hot (220° C.) 3H 3H 3H H 3H 3H 3H 

Non-stick (cycle) >50 >50 >50 >50 >50 >50 >50 
Abrasive resistance 1OOO 2250 1SOO 12SO 1750 1750 2SOO 

Saline resistance No rusty No rusty No rusty No rusty No rusty No rusty No rusty No rusty 
test spot spot spot spot spot spot spot spot 
Interlayer adhesion 5B 5B 5B 5B 5B 5B 5B 
after Saline 
resistance test 

TABLE 2 embodiments. To the contrary, it is intended to cover various 
modifications and similar arrangements (as would be appar 

Rye Early culpty ent to those skilled in the art). Therefore, the scope of the 
Example 1 Example 2 Example 3 appended claims should be accorded the broadest interpreta 

Silica sol 100 O O tion so as to encompass all Such modifications and similar 
silane Methyltrimethoxy 8O O O arrangements. 

silane 
Methyltriethoxy O O O What is claimed is: 
silane 1. A ceramic paint, consisting of 
Petrimethoxy O O O a mixture of a silica sol-gel, 20 to 60 parts by weight of 

Color Titanium oxide O O O filler, and 1 to 50 parts by weight of a fluorine-containing 
powder Copper- 40 O O polymer, 

aganese-Iron wherein the silica sol-gel is formed by reacting 100 parts by 
Copper- O O O weight of silica Sol, 50 to 100 parts by weight of organic 
chromium- silane, and 0.3 to 1 parts by weight of a catalyst. 

f Agnese oxide 2O O O 2. The ceramic paint as claimed in claim 1, wherein the 
e Anna 2O O O silica sol-gel has a solid content of 20% to 50%, and the solid 

Silicon carbide O O O has a particle diameter of 10 nm to 50 nm. 
Fluorine- PTFE powder O O O 3. The ceramic paint as claimed in claim 1, wherein the 
containing PFA powder O O O organic silane comprises methyltrimethoxy silane and/or 
polymer MFA powder O O O 

PTFE powder O O O methyltriethoxy silane. 
PFA emulsion O O O 4. The ceramic paint as claimed in claim 1, wherein the 

Catalyst Formic acid O6 O O silica sol-gel is formed by further reacting 5 to 10 parts by 
Acetic acid O O O ight of dditi 1 ic sil herein the additi 1 Silicon oil 2 O O We1g t of an a itional Organ1c S1 lane, W ereint e addit10na 

Finish Finish coat A of No Yes Yes organic silane comprises tetramethoxy silane, tetraethoxy 
coat aqueous and non- silane, dimethyldimethoxy silane, dimethyldiethoxy silane, 

stick coating phenyltrimethoxy silane, or combinations thereof. 
Aqueous, No No Yes 
transparent, and 5. The ceramic paint as claimed in claim 1, wherein the 
non-stick catalyst comprises formic acid, acetic acid, hydrochloric 
coating C acid, citric acid, methyl formate, ethyl acetoacetate, maleic 
Primer B of No Yes Yes nhvdrid binati th f aqueous and non- annydr1de, or comb1nauons unereoI. 
stick coating 6. The ceramic paint as claimed in claim 1, wherein the 

Properties filler comprises silica, alumina, Zirconium dioxide, silicon 
Hardness Cold 9H 2H H carbide, aluminum nitride, boron nitride, kaolin, talcum pow 

Hot (180° C.) 9H H F der, mica powder, silicate of aluminum or Zirconium, barium 
Hot (220° C.) 9H <F <F Sulfate, metal fiber, stainless powder, or combinations 

Non-stick (cycle) 6 >50 >50 thereof. 
Abrasive resistance 750 250 500 

Saline resistance Rusty spots Rusty spots Rusty spots 7. The ceramic paint as claimed in claim 1, wherein the 
test exist exist exist filler has a particle diameter of 0.05um to 30 Lum. 
Rane, 5B 5B 8. The ceramic paint as claimed in claim 1, wherein the 
Saline resistance fluorine-containing polymer comprises polytetrofluoroethyl 
test ene (PTFE), tetrafluoroethylene-perfluoroalkylvinylether 

copolymer (TFE/PAVE., PFA), tetrafluoroethylene-perfluo 
romethylvinylether copolymer (TFE/PMVE, MFA), tet 

I0087 While the invention has been described by way of rafluoroethylene-hexafluoropropylene copolymer (TFE/ 
example and in terms of the preferred embodiments, it is to be 
understood that the invention is not limited to the disclosed 

HFP. FEP), tetrafluoroethylene-ethylene copolymer (TFE/ 
ethylene, ETFE), or combinations thereof. 
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9. A ceramic paint, consisting of 
a mixture of a silica sol-gel, 20 to 60 parts by weight of 

filler, 20 to 60 parts by weight of color powder, and 1 to 
50 parts by weight of a fluorine-containing polymer, 

wherein the silica sol-gel is formed by reacting 100 parts by 
weight of silica sol, 50 to 100 parts by weight of organic 
silane, and 0.3 to 1 parts by weight of a catalyst. 

k k k k k 
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