111111121212112121211212121111111M * 66166* A nonnet al natefiérﬁﬁvdified
thernopl astic resin conposite and a nmethod for preparing

sai'd conposite Field of the Invention 5 The invention rel mﬂﬂmﬂw EM ,r
thernopl astic resin conposite, in particular to a wollastoni te 6a6 cium

carbonate nodified thernoplastic resig conposite and a | ng
products using the conposite. The conposite can be applied to produce
sanitary wares, hardware of sanitary wares, outdoor products, and

decor at i ve Avhormethl axiteris modified thernmplastic resiméormpasitel and acenes.
Background of the Invention Common sanitary wares_including bathtubs,
count er basi ns, nmthedsfmrﬂrepamngspmnhmt&mimg:saldeclongpdsiltel ng nol ded
figuline, gl azi ng their surfaces 15 and sintering them Such process
requires a great deal of coal or natural gas, causing nmassive carbon

en ssion and energy consunption which seriously pollute the air.

Furt her rical tenperature nmay crack and deformthe products
during Wﬁ?ﬂ(j& i(lggﬁ!‘ﬁ RPN n nunerous defective and unqualified products and

causi ng secondary pollution and an increase in 20 cost. In addition, the
decr egsi Tihe fingehtioe rebstositoea thérimaiplastit eesinodompositepin partioular tem t ary
wares when it is exhausted. Recently, sone try to produce sanitary wares by
man- madewabjastonite aed alcunteearlitataie Imoduﬁe(dﬂhmmomastewresm ¢ormpasiton:
Acrylic Toilet Made by Pouring

and a method for preparing products using the composite. The composite

can be applied to produce sanitary wares, hardware of sanitary wares,

outdoor products, and decorative pipes of external walls and decorations of

10 public scenes.

Background of the Invention

Common sanitary wares including bathtubs, counter basins, toilets and
urinals are manufactured by firing molded figuline, glazing their surfaces
15 and sintering them. Such process requires a great deal of coal or natural gas,
causing massive carbon emission and energy consumption which seriously
pollute the air. Furthermore, asymmetrical temperature may crack and
deform the products during firing, resulting in numerous defective and
unqualified products and causing secondary pollution and an increase in
20 cost. In addition, the decreasing figuline resource will disable production of

ceramic sanitary wares when it is exhausted.

Recently, some try to produce sanitary wares by man-made agate or acrylic.

See details in Chinese patent of invention: Acrylic Toilet Made by Pouring
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lill tMIli *@0002* 2 Process (patent No. ZL200410040962.6 and Nunber of
aut hori zed announcenent of the invention: CN126923C). Conponents of the
#oilet are made by pouring mxture of resin and agate powder into an enpty
interlayer. Although the products have the general characteristics of
ceram c products, 5 the process is conplicated and requires plenty of
petrol eum byproducts and the products are not satisfying in practicability
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Chi nese paten ention di S pr cts ma artificcial marble

and pkxepgicapiceRssid bethplivred andarpuicadtilentyNsf peebiaadsb fhradhcihd cat i on
No.: CN1167741A). The product is made by ‘pouring marbl e powder, unsaturated

pol yest ether psoducts! are not dagidfyingdin grdciicabitisy anmd selfftleansnd abifityce of
the product and the production process are inproved, but the 20 product is
sti |l noAnsthérspatenyrélatingitghoilet eitinobmgosit spusturecsbadriyliz, anhplassiness
and fineness, besides the |ow |abor efficiency which disables industrial
mass pr ofiber iromfosadrplastinf is ldevelopad oonthes basispofithe. formegtuenes Hede of
the conposite, like sanitary wares, hardware of sanitary_ wares, outdoor

pr oduct sdetadlssndehinese patentaf wilitr madehaloidetanithdeempasitenyrectupaipli c

c ot (Do uderiic Andl Chast ther Romlare R st cdparent No. 21300830034k AA%" ' o™
and Number of of authorized announcement of the invention:
CN2926350Y). The product looks like plastic and is not satisfying in

appearance, durability and practicability.

15 Chinese patent of invention discloses products made of artificial marble and
preparation method thereof (application No. 96106392.0 and publication
No.:CN1167741A). The product is made by pouring marble powder,
unsaturated polyester resin, aluminum hydroxide and wollastonite. The
performanc‘e of the product and the production process are improved, but the

20 product is still not satisfying in weight, technological practicability,
smoothness and fineness, besides the low labor efficiency which disables

industrial mass production.

Summary of the Invention

25 The invention provides a nonmetal material modified thermoplastic resin



5 snoot hness and fineness. To achi eve the goal above, the invention

provi des a nonnetal nmaterial nodified thernoplastic resin conposite,

eonprising materials by wei ght percentages as follows: 1050-70% of filling;

25-40% of pol ypropyl ene; 3-6% of mal ei ¢ anhydri de nodi fi ed pol ypropyl ene;

1-3% of titani umdioxide; and 1-2% anti oxi dant, 15wherein said filling has

been nodified by stearic acid. The filling is wollastonite, calcium
difjcati.on refers m_xi ng and
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granule 1n e sur e
] consumption, no pollution, good toughness, high intensity, and excellent

5 smoothness and fineness.

To achieve the goal above, the invention provides a nonmetal material
modified thermoplastic resin composite, comprising materials by weight

percentages as follows:
10 50-70% of filling;
25-40% of polypropylene;
3-6% of maleic anhydride modified polypropylene;
1-3% of titanium dioxide;
and 1-2% antioxidant,

15 wherein said filling has been modified by stearic acid.
The filling is wollastonite, calcium carbonate or mixture of them.

Said modification refers to mixing and stirring of stearic acid (with weight
20 percentage of 1~5%) and filling (with weight percentage of 95~99%) at the
temperature of 90°C-100°C for 15-30 min by using high-speed mixer to

allow full mixing and colliding of the stearic acid and the filling, so as to

achieve the purpose of modifying granule in the surface. The modified



4 cal ci um carbonate and aedelforsite can fully conbine with pol ypropyl ene,
whi ¢h greatly inproves the conpatibility anong different nmaterials, reduces
the surface oil absorption of calciumcarbonate and aedel forsite, greatly

i ncreases the appendi ng proportion of cal cium carbonate and aedelforsite, 5
and gives the advantage of high-load f4illing of nodified nonnetal

t hernopl astic resin conposite. The nodified nonnetal materials possess high
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good nechanical pro el'ectrical property. T I um car bonat e can

be sUBTi gi@NplvksTahbetdiahfado! yPT BIBH-RARL WiRting t of SUUTBRHS ishmerd | S

i nexpensive, nmaking it another i1deaTilling besides wollastonite. By using

wol | ast oghermoplasti) ¢esim cantpuvitee The dhblfiedtnciinetdl i ;atddals possesxt ur es

t hereof, the Thvention ensures the 20 conpactness of the conposite and
saves adhigh cempatibility mynde hégh-doad efillmg sapacitgsaned bdthtéemt produmgts ast i ¢
conposite. It has high crystallinity, small relative density (about

0. 90- 0. 9mgdengy ,sank Imodifigdinanmétal Thensplastid resire @onaposits ghjoywfth®. 15-0. 7
mllion. It has goqod 25 heat, resistance in macrocosmw th a heat dijtort I on
t enper at dvargage of hardness, high strength and corrosion-resistant capacity an

10 the tactile impression as that of natural stone.

The wollastonite is a nontoxic inorganic acicular mineral with good
chemical corrosion resistance, thermal stability, dimensional stability,
vitreous and pearl luster and low water and oil absorbing capacity. It can
15 strengthen the product due to its good mechanical property and electrical
property. The calcium carbonate can be sufficiently melted with
polypropylene when it is unmodified, and is inexpensive, making it another
idea filling besides wollastonite. By using wollastonite or calcium carbonate
of different specifications or mixtures thereof, the invention ensures the

20 compactness of the composite and saves adhesive.

Polypropylene is used as an adhesive of the thermoplastic composite. It has
high crystallinity, small relative density (about 0.90-0.91g/cm?), melting
point of 170-175°C and molecular weight of 0.15-0.7 million. It has good
25 heat resistance in macrocosm with a heat distortion temperature of 90-

105°C. As a nonpolar high polymer, the polypropylene has good electrical



105C. As a nonpol ar high polyner, the pol ypropyl ene has good electrical 5
resistance property and good thermal stability. Mreover, it is chemcally
stable since it hardly absorbs water and is nonreactive with acids except
with strong oxidizing acids (oleum nitrosonitric acid) and is resistant to
bases. It is better than polyethylenesin rigidity and intensity and has
extrenely 5 outstanding fatigue bending resistance. However, it exhibits
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mechani cal property, h€at distortion ténperature, dinmensional stability,

l-ow t gnpeu@tdnding NatiuePbenRdincy résistanse] Mowewdiet ¥xaibitd@rédter orpé@st i ¢
resin conposite, but al so has sone properties beyond those of thernbsetting

gl ass fi $teainrthanfpolyacideapdydievinyhichéorsdeh conposite can still be applied
to injection formng. 20 Content of the filling is 50-70% Generally
speaki ng, the thernoplastic resin conposite nodified by wollastonite,
cal ci um carbonate or a m xture thereof
Furthermore, the polypropylene is M700, M2600 or a mixture of them.
Different polypropylenes or mixtures can be applied to production as

10 adhesives according to rigidity and absorbability of the products.

The thermoplastic resin is usually simple and convenient to process and has
high mechanical energy, but its heat resistance and rigidity are not satisfying.
The wollastonite, calcium carbonate or a mixture thereof not only improves
15 mechanical property, heat distortion temperature, dimensional stability, low
temperature impact property and ageing property of the thermoplastic resin
composite, but also has some properties beyond those of thermosetting glass
fiber reinforced composite, while such composite can still be applied to

injection forming.
20

Content of the filling is 50-70%. Generally speaking, the thermoplastic resin
composite modified by wollastonite, calcium carbonate or a mixture thereof
has: (i) improved elasticity modulus, creep resistance and mechanical
strengths like tensile-strength, bending strength and compressive strength,

25 (i1) increased heat distortion temperature, (iii) lowered coefficient of linear



has: (i) inproved elasticity nodul us, creep resistance and nechani cal
strengths |like tensile-strength, bending strength and conpressive strength,
25 (ii) increased heat distortion tenperature, (iii) |lowered coefficient of
i near 6 expansion, (iv) |owered water absorbing capacity and i nproved

di nensi onal stability, (v) inproved hgat conductivity, (vi) inproved
rigidity, (vii) ability to inhibit stress crack, (viii) fire resistance and

(ix) inmproved.electrjcal property. 5 The maleic anhydride, npdified
pol y pr opSRASION, Wy} lastersl walkn dtisorhing parasiiesnd Aproned imsnsinmal de
t hrough extnusi pn.. 11 can {.ncreas dhesi veness and, compati bi.l\i t%,.bet ween
ol ar e EPILEF Conimbefit) bRt SRR GG P B rRV, RER Q' LY ooty
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of the f'lld#eg@, for pol ypropyl ene and dispersion of the filling, thus the
filling ca "better dispersed in the polypropyl ene, increasing
t-ensil e-strength and i npact strength of the filled pol ypropyl ene. 15
Ti tanPum di oxi de i s used for whitening. The tertiary carbon atons in the
pol ypropyl ene are very sensitive to oxygen, making pol ypropyl ene prone to
agei ng Whhe bedloy eatiinairide omoelfied | p@t5t1pr39ym asr formedebyr grafing
antioxidant is used to prevent ageing. The Invention al so provides a nethod
for preppolypgopyledectadl mederamnhgdyide through extrusion. It can increase
adhesiveness and compatibility between polar materials and nonpolar
materials due to the introduction of strongly polar lateral groups into the
10 nonpolar main chain. Maleic anhydride used during the production of filled
polypropylene can greatly improve affinity of the filling for polypropylene
and dispersion of the filling, thus the filling can be better dispersed in the

polypropylene, increasing tensile-strength and impact strength of the filled
polypropylene.

15

Titanium dioxide is used for whitening.

The tertiary carbon atoms in the polypropylene are very sensitive to oxygen,
making polypropylene prone to ageing when being exposed to heat, light

20 and air. Therefore, an antioxidant is used to prevent ageing.

The invention also provides a method for preparing products like sanitary
wares, hardware of sanitary wares, outdoor products, decorative pipes of

external walls and decorations of public scenes using the nonmetal material



wares, hardware of sanitary wares, outdoor products, decorative pipes of
external walls and decorations of public scenes using the nonnetal nateri al
7 nodi fied thernoplastic resin conposite, conprising the follow ng steps:
Step 1. uniformy m xing pol ypropyl ene, nal eic anhydride nodified

pol ypropyl ene, titaniumdioxide, fillikng and antioxidant according to given
anounts by a mxer; 5Step 2: feeding the m xture into a hopper of a

doubl e- scr extyuder .and for.mng the m xture the L. Step 3:

ext rud rORRIF HSoRIARe relif BnngSiid S bR Eing PSR cool f ng
t hem Stef 4. feeding the strips into a granulator to formgrains;
10Step 5: drStepglt maifprailysmining) polypropylenest maldic ankyidmde tredified ns i nto
a charging barrel of an injection nmachine, nelting the grains and injecting
the co peopylene: Hsaminm ghioxideadilling and aatiesidantrandoadbig togiyedduct by
t-he injection nmachi ne; Step 7: injecting cooling water into cold
runner AMPEHBISBYRIM*ETs00l 15 and form the product: Step 8: opening the
moul d and taking out the formed product.

5 Step 2: feeding the mixture into a hopper of a double-screw extruder

and forming the mixture thermally;

Step 3: extruding thermally formed strips by the double-screw extruder

and cooling them;
Step 4: feeding the strips into a granulator to form grains;
10 Step 5: drying the grains in an oven;

Step 6: feeding the grains into a charging barrel of an injection
machine, melting the grains and injecting the composite from the charging

barrel into a metal mould of the product by the injection machine;

Step 7: injecting cooling water into cold runner of the mould to cool

15 and form the product;

Step 8: opening the mould and taking out the formed product.

In particular, the injection machine used in step 6 injects the melted grains

into the metal mould by a piston cylinder through high pressure.
20

The temperature of the cooling water used in step 7 is 5-10°C.



In particular, the injection machine used in step 6 injects the nelted
grains into the netal noul'd by a piston cylinder through high pressure. 20
. The tenperature of the cooling water used in step 7 is 5-10C. 8 The
product is forned by steps as follows: preparing conposite grains of

pol ypropyl ene and hi gh-quality wol | asgonite, cal cium carbonate or a m xture
thereof with nore than 95% whi t eness using the extruder and granul at or,
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the nmethod can be™applie o Industrial nmass production. Additionally, the

produst saridhdding ke ipeho dTled brepar@ior enéthodt Dses rhawiialanshivh ampot h as
mrrors, have good resistance to dirt, good self-cleaning ability, and high
t oughneswidely avdikbde greatly IBwershaergpl amtsumptésh simenjtododsenandeedt hod
for preparing products using the conposite can be applied to produce
sani t ar ylongrineefireg, with high ensegy, emdofedimes tlabgr wateasity dhrolagh hpgloduct
series, decorative pipe series of external walls and decoration series of
publ i ¢ smechanicab amiemption. Qomparednwithl tradisiongh kedhniques, e igeertioned by
t he foll ow ng enbodi nent s: L. )

has advanced technique and adopts injection machine, thus the percentage of

10 pass is high, no defective product will be produced and the method can be
applied to industrial mass production. Additionally, the products made by the
method and composite are thin, light and as smooth as mirrors, have good

resistance to dirt, good self-cleaning ability, and high toughness and

intensity.

15
The thermoplastic resin composite and method for preparing products using
the composite can be applied to produce sanitary ware series, hardware
series of sanitary wares, outdoor product series, decorative pipe series of
external walls and decoration series of public scenes.

20

Examples

The technical proposal is further described by the following embodiments:

The method for preparing products using the nonmetal material modified



9 thernoplastic resin conposite conprises the follow ng steps: Step 1:

uni formy m xing the polypropyl ene, nal eic anhydride nodified

pol ypropyl ene, titaniumdioxide, filling and antioxidant according to given
anounts by a mxer; 5 Step 2: feeding the mxture into a hopper of a

doubl e-screw extruder and form ng thegm xture thermally; Step 3: extruding
thermally formed strips by the doubl e-screw extruder and cooling them

Step 4: feeding the strips int,o a granulato o for rains; 10 Step 5:
drying twergeRaie i cBiwetid QptetSi e ol el B o s i nto a
charging barrel of an injection nmachine, nelting the grains, inputting the
amount o$tepai eruniformly aniding| thep potipropiytane, amatetpuarhydde modified| s t he
i njection machine, starting the injection control program _and injecting

t he conpeelypeopyleneatitanium ghoxidep fillingeand antioxidanteascording o giver

i-nj ection machine injects the nelt into the netal nould by a piston

cyli nderamﬁPBEﬁJIPD’ RiTgHY¥ essure; Step 7: injecting 5-10C cooling water into
cold runner of the nmould to cool and formthe product; Step 8: opening the

moul dsan§tepaRi figeding theenfigturedinto ad hioppe? @ Tdh elotdbl eisoraw agxtiouddreaadd
aedelforsite used in the follow ng exanples are nodified, nanely pretreated
t hr ough forgtingghe dniktuiethermadlyyi ng stearic acid (1.5% C16H3202, and
melting point of 69.6C ) and cal cium carbonate or aedelforsite (98.5% into

the hi ghggpesdeirifing BfdhidlS 8 WigPB§%he double-screw extruder and

cooling them:;

Step 4: feeding the strips into a granulator to form grains;
10 Step 5: drying the grains in an oven;

Step 6: feeding the dry grains into a charging barrel of an injection machine,
melting the grains, inputting the amount of material for a single product into
a computer which controls the injection machine, starting the injection
control program, and injecting the composite into a metal mould by injection
15 screws, wherein the injection machine injects the melt into the metal mould

by a piston cylinder through high pressure;

Step 7: injecting 5-10°C cooling water into cold runner of the mould to cool

and form the product;

Step 8: opening the mould and taking out the formed product.

20

The calcium carbonate and aedelforsite used in the following examples are
modified, namely pretreated through high-speed mixing by adding stearic
acid (1.5%, Ci¢H3,0,, and melting point of 69.6°C ) and calcium carbonate
or aedelforsite (98.5%) into the high-speed mixer, heating the high-speed



10 mi xer to 90C-100C to nelt the stearic acid and to fully contact and
coltide with the calcium carbonate or aedelforsite for 15-30 mn, stopping
stirring and m xing and conpleting the nodification procedure. The nodified
cal cium carbonate and aedel forsite can fully conbine with pol ypropyl ene, 5
which greatly inproves the conpatibiligy anong different materials, |owers
the surface oil absorption of cal ciumcarbonate and aedel forsite, greatly

. . i e . ol i i q
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compat | by ieccaltfio Otbbhak BPASRLALIIR R £353PRARENIopbRlE Shming e by
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of hardness, high strength and corrosion-resistant capacity, and a tactile

i pr essi efloiin!dzbonitehahdridesfovsive chh fillbpdombine winpolyropy e,

prescriptions are descri bed bel ow. Enbodi nent 1 Based on wei ght percentage:

1250- sreswhieH geedtbnimgroves thié 0omplibilit0 apmwngpdiffiyrieat engterials; | losksss - M2600
pol ypropyl ene particles25% NMAH-G PP nal ei ¢ anhydri de nodified
pol yprop‘gheeﬁuﬁgce artl shsorptiani ofncal ciwimigdybonate and aedelforsite, greatly

increase the appending proportion of calcium carbonate and aedelforsite and
gives the advantage of high-load filling to modified nonmetal thermoplastic
resin composite. The modified nonmetal materials possess high
10 compatibility and high-load filling capacity, and bathroom products made by
said modified nonmetal thermoplastic resin composite enjoy the advantages
of hardness, high strength and corrosion-resistant capacity, and a tactile

impression as that of natural stone.
15 Embodiments using different prescriptions are described below.

Embodiment 1
Based on weight percentage:
1250-mesh wollastonite powder 50%,
20 M700 polypropylene particles 15%,
M2600 polypropylene particles 25%,
MAH-G-PP maleic anhydride modified polypropylene 5%,

CR-834 titanium dioxide 3%,



11 and anti oxi dant 10102% The product is nade by the follow ng steps:
uniformy mxing the materials according to given anmounts by a m xer,
feeding the mixture into a hopper of 5 a doubl e-screw extruder through a
feed inlet and a bypass feed inlet qualitatively, formng the m xture
thermal |y, extruding the thermally forjmed strips by die orifice of an
extruder and cooling themto roomtenperature in a water tank, making the

strips int £ ai . granygjator, drying the grains in an oven at
100- 120@chaﬁté%@§ng?[p?phe vvg &r, feeding the dry grains into 10 a chargi ng
barrel of an injection machine, nelting the grains, inputting anount of

material for a single product into conputer which controls the injection
machi ne, starting the injection control program and injecting the

conposi tphé gwd@ctrﬁetlﬁbd theProlidWRd é&gsﬁﬁﬁffgfm%ﬁg&gg th8SnAtdkrRds | on

machi ne injects the nelted grains into the ne a ptston cylinder

15 t hr ougileokdialy 1 gheur &molfisehy iandiRerl §6eding!theaniates itetoheppet 6finner of
the nould to cool and formthe product, opening the nould and taking out

the forredguisiductewy eatrmer pthratigh. a Tl dhbetuahdf ar bygass febd aitbodi ment
is light, thin, smoth and resistant to 20 high tenperature and corrosion,
and has qualitatinphy fornimg thdimixturerthesinalysextudiny thedtheehfallyl formiedy
ability. Enbodinent 2 Based on wei ght percentage: 12 1250-nesh )
wol | ast osiripe yodigeorifice of an extruder and cooling them to room temperature in
a water tank, making the strips into grains by a granulator, drying the grains
in an oven at 100-120°C to remove all the water, feeding the dry grains into
10 a charging barrel of an injection machine, melting the grains, inputting
amount of material for a single product into computer which controls the
injection machine, starting the injection control program, and injecting the
composite into a metal mould by injection screws, wherein the injection
machine injects the melted grains into the metal mould by a piston cylinder
15 through high pressure, injecting 5-10°C cooling water into cold runner of the
mould to cool and form the product, opening the mould and taking out the

formed product by a manipulator.

The product formed in the embodiment is light, thin, smooth and resistant to
20 high temperature and corrosion, and has good impact strength, compressive

strength and self-cleaning ability.

Embodiment 2

Based on weight percentage:



40% 325-nmesh wol | astonite powder 20% M/00 pol ypropyl ene particles 12%
M2600 pol ypropyl ene particles 18% 5 MAH G PP nal ei ¢ anhydri de nodified
pol ypropyl ene5% CR-834 titanium di oxi de3% and antioxi dant 10102% The
product is nmade by the follow ng steps: uniformy mxing the materials 10
according to given anounts by a m xer, feeding the m xture into a hopper of
a doubl e-screw extruder through a feed inlet and a bypass feed inlet

qual it at] f,orm the mxture th 1l 1y, extruding the thermally

f or med sﬁf‘%‘iﬁw m%lpag];qqlfngowpean exg{)%er and cooling themto room
tenperature in a water tank, making the strips into grains by a granul ator,
dryi ng tB325-gnesinwollastonite powder 20%,;

M700 polypropylene particles 12%;
M2600 polypropylene particles 18%;

5 MAH-G-PP maleic anhydride modified polypropylene 5%;
CR-834 titanium dioxide 3%,;

and antioxidant 1010 2%.

The product is made by the following steps: uniformly mixing the materials
10 according to given amounts by a mixer, feeding the mixture into a hopper of
a double-screw extruder through a feed inlet and a bypass feed inlet
qualitatively, forming the mixture thermally, extruding the thermally formed
strips by die orifice of an extruder and cooling them to room temperature in
a water tank, making the strips into grains by a granulator, drying the grains
15 in an oven at 100-120°C to remove all the water, feeding the dry grains into
a charging barrel of an injection machine, melting the grains, inputting
amount of material for a single product into computer which controls the
injection machine, starting the injection control program, and injecting the
composite into a metal mould by injection screws, wherein the injection
20 machine injects the melted grains into the metal mould by a piston cylinder
through high pressure, injecting 5-10°C cooling water into cold runner of the
mould to cool and form the product, opening the mould and taking out the

formed product by a manipulator.



15 in an oven at 100-120C to renove all the water, feeding the dry grains
inte a charging barrel of "an injection nmachine, nelting the grains,
inputting amount of nmaterial for a single product into conputer which
controls the injection machine, starting the injection control program and
injecting the conposite into a nmetal jpuld by injection screws, wherein the
I njection 20 machine injects the nelted grains into the netal nould by a

Cor o runts PEawrclobthtih e, BaPoaiatns i FstuagPaiet Enfidors e Reffroul o
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Based oncyigi ght percentage: 1250-nesh wol | astonite powder40% 325-nmesh
cal ci um car bonat e powder 20% 10 100-rmesh cal ci um carbonate powder 10%
M700 gol ypropyl ene particl esl0% M600 pol ypropyl ene particl esl5% MH G PP
mal ei € anhydri de nodified pol ypropyl ene3%

Embodiment 3
Based on weight percentage:
1250-mesh wollastonite powder 40%;
325-mesh calcium carbonate powder  20%;
10 100-mesh calcium carbonate powder 10%;
M700 polypropylene particles 10%;
M2600 polypropylene particles 15%;
MAH-G-PP maleic anhydride modified polypropylene 3%;
CR-834 titanium dioxide 1%;

15 and antioxidant 1010 1%.

The product is made by the following steps: uniformly mixing the materials
according to given amounts by a mixer, feeding the mixture into a hopper of
a double-screw extruder through a feed inlet and a bypass feed inlet
20 qualitatively, forming the mixture thermally, extruding the thermally formed
strips by die orifice of an extruder and cooling them to room temperature in
a water tank, making the strips into grains by a granulator, drying the grains

in an oven at 100-120°C to remove all the water, feeding the dry grains into



CR-834 titaniumdi oxi del% 15 and anti oxi dant 10101% The product is nade
by the following steps: uniformly mxing the materials according to given
amounts by a mxer, feeding the mxture into a hopper of a doubl e-screw
extruder through a feed inlet and a bypass feed inlet 20 qualitatively,
formng the mxture thermally, extrudigyng the thermally forned strips by die
orifice of an extruder and cooling themto roomtenperature in a water
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cyl i nder through high pressure, I cting 5-10C cooling water tnto cold

rrunnes ohathimeninjéctstthe aneltedpdaimr ifitd ke predl edouldplepiangistére cytinder and
taki ng out the formed product by a mani pul at or.
through high pressure, injecting 5-10°C cooling water into cold runner of the
mould to cool and form the product, opening the mould and taking out the

formed product by a manipulator.

10 The product formed in the embodiment resists water and surface dirt, has
high rigidity, good impact strength, and wearing quality, and greatly

improved thermal insulation property.

The thermoplastic resin composite and the method for preparing products
15 using the composite can be widely applied to produce sanitary ware series,
hardware series of sanitary wares, outdoor product series, decorative pipe

series of external walls and decoration series of public scenes.

Embodiment 4

20 Based on weight percentage:
1250-mesh calcium carbonate  18%;
325-mesh calcium carbonate 26%;

80-mesh calcium carbonate 26%;



10 The product fornmed in the enbodi nent resists water and surface dirt, has
high ri-gidity, good inpact strength, and wearing quality, and greatly

i nproved thernmal insulation property. The thernoplastic resin conposite and
the method for preparing products 15 using the conposite can be w dely
applied to produce sanitary ware serigs, hardware series of sanitary wares,
out door product seri es, decorative pi pe series of external walls and
decoratig er | es of pubI iC,. enes nbodi ment 4 20 Based on wei ght

per cent a%@o Bﬁlm Sar bl)wg‘t’e 18% 325-nesh cal ci um carbonat e
26% 80-nesh cal CI um carbonate 26% 15 M/00 pol ypropyl ene particles 10%
V2600 paViZeifpdlepeopplenepazticlesys 1 5%+ G- PP nmal ei ¢ anhydri de nodifi ed

pol ypropyl ene 3% CR-834 titanium dioxidel% 5 and antioxidant 10101% The

product {f ' | e xi the materials
accordi ng 0 g| Bgﬁnéfég%%@hygﬁmgq%éﬁg%ﬁ P@E’f‘ﬁ%ﬂ%‘e m x?g/re I nto a hopper of
CR-834 titanium dioxide 1%,;
5 and antioxidant 1010 1%.

The product is made by the following steps: uniformly mixing the materials
according to given amounts by a mixer, feeding the mixture into a hopper of
a double-screw extruder through a feed inlet and a bypass feed inlet
10 qualitatively, forming the mixture thermally, extruding the thermally formed
strips by die orifice of an extruder and cooling them to room temperature in
a water tank, making the strips into grains by a granulator, drying the grains
in an oven at 100-120°C to remove all the water, feeding the dry grains into
a charging barrel of an injection machine, melting the grains, inputting
15 amount of material for a single product into computer which controls the
injection machine, starting the injection control program, and injecting the
composite into a metal mould by injection screws, wherein the injection
machine injects the melted grains into the metal mould by a piston cylinder
through high pressure, injecting 5-10°C cooling water into cold runner of the
20 mould to cool and form the product, opening the mould and taking out the

formed product by a manipulator.

The product formed in the embodiment has granular crystals on its surface

which looks like natural marble, thereby giving a better stereoscopic



a doubl e-screw extruder through a feed inlet and a bypass feed inlet 10
qualitatively, formng the mxture thermally, extruding the thermally
formed strips by die orifice of an extruder and cooling themto room
tenperature in a water tank, making the strips into grains by a granul ator,
drying the grains in an oven at 100-1g0C to renove all the water, feeding
the dry grains into a charging barrel of an injection machine, nelting the

grains, . 4 Ng unt of .nateri fo si ngl e ;pr.oduct, i nt o. conput er
o ch colRSHYoRR I sBos MRl i Bt el oS Aol UBRF Ghned i

progr amlﬁdﬁceid”j ecting the conposite into a netal nould by injection
SCrews, ereln the injection machine injects the nelted grains into the
metal mould by a piston cylinder through high pressure, injecting 5-10C
cooling water into cold runner of the 20 nould to cool and formthe
product, opening the nmould and taking out the forned product by a

mani pul aTke sanit@ry WRres tnclde WasHsRis owhnibsydiléty baaet, furlralf sedwas

nat ural stone whén bei ng knocked. The 'sanitary warés include washbasi n,

bat ht sibspart ahtledo ohj de¢ havdwaed of saawary w4ares iachides taps fohevashdehi e of
sanitary wares includes taps for washbasin and bat htub, shower head,

dr ai nageanst batisbastiowenbeadyt driaimaget ap wakhkasiotesrd bathitub f fapoof kitelien shel |
of water neter and so on, the outdoor products include desk, chair,

decor at i 9nk, dtoqsudrain, shehle of| waterr mster pod sedonp the, outdoor hpraghests at i ve
pi pes of, eftdeg/gal V\aljl,s can be square, round, dianond, 10 rectangul ar and
so on. TReludg dask.ophainadecorgtiops of pibkiel ssgnes dikgeHowespob andmwsy engdespi t e
that it has be introduced in details throu t he preferahle.enbodi nents.
Since & S FHOGeSRRAHE Pipenel sxierdah ually Con e Sanareqaonng: GigB08t 1 ne

I nveqy! OrrécP%gular and so on.

The invention shall not be limited by the description above despite that it has
been introduced in details through the preferable embodiments. Since a
skilled person in the art can easily prepare derivatives of the invention by
15 modification or replacement after reading the description above, the scope of

protection shall be defined by the claims.



15 nodification or replacenent after reading the description above, the
scope of protection shall 'be defined by the clains. 17 Cains 1. A
nonmetal material nodified thernoplastic resin conposite which conprises
materials by wei ght percentages as follows: 550-70%of filling; 25-40% of
pol ypropyl ene; 3-6% of nal ei c anhydrige nodified pol ypropyl ene; 1-3% of
titani um di oxi de; and 1-2% antioxidant; 10wherein said filling has been
nodi fied by stearic acid. 2. A nonnetal material nodified thernoplastic
resin c phg of daim1l, wherein said filling conprises aedelforsite,
cal ci um carbonate or a m xture of aedelforsite and cal ci um carbonate. 15 3.
A nonnetal material nodified thernoplastic resin conposite of Claim2,
wherein said nodification refers to mxing and stirring of stearic acid
(with weight percentage of 1-5% and fillings (wth weight percentage

1. A nonmetal material modified thermoplastic resin composite which

comprises materials by weight percentages as follows:
5 50-70% of filling;

25-40% of polypropylene;

3-6% of maleic anhydride modified polypropylene;

1-3% of titanium dioxide;

and 1-2% antioxidant;

10 wherein said filling has been modified by stearic acid.

2. A nonmetal material modified thermoplastic resin composite of Claim 1,
wherein said filling comprises aedelforsite, calcium carbonate or a

mixture of aedelforsite and calcium carbonate.

15
3. A nonmetal material modified thermoplastic resin composite of Claim 2,
wherein said modification refers to mixing and stirring of stearic acid
(with weight percentage of 1~5%) and fillings (with weight percentage
of 95~99%) at the temperature of 90°C-100°C for 15-30 min by using a
20 high-speed mixer to achieve full mixing and colliding of the stearic acid

and the fillings.



of 95-99% at the tenperature of 90C 100C for 15-30 m n by using a

20ht gh-'speed m xer to achireve full mxing and colliding of the stearic acid
and the fillings. 18 4. A nonnetal material nodified thernoplastic resin
conposite of claim1l, wherein the pol ypropylene is selected from M/0O,

M2600 or a m xture of M/00 and M2600.1$ 5. A nethod for preparing products
using the nonnetal material nodified thernoplastic resin corrposi te of claim

the. pol yhr iRt (ERERIA SRR ﬁ?@@%ﬁ%@ﬁ%ﬁ%&ﬁwéﬁ&%@#g SR, ™

di oxi de, f | %&Qﬁ nclalm
1 by am x"girléll& tﬁ@%o%ﬂoﬁl&‘?{ﬁl grfggllﬁn a’hopper o ou efscrew
ext ruder mﬁm m xture therrrally; step 3: extrudi ng thermal |y
formed strips by doubl e-screw extruder and cooling them 15step 4:

f-eeding the strips into a granulator to formgrains; step 5: drying the
grains in an oven; step 6: feeding the grains into a charging barrel of an
i-nj ection machine, nmelting the grains and injecting the conposite fromthe
char g ng5.bAr netthodtfor preparingnprodbicts usheg the diwrmeétpl trhaterial enbdifedrachi ne;
20step 7: injecting cooling water into cold runner of the nould to cool and
thermoplastic resin composite of claim 1 or claim 3, which comprises

steps as follows:

step 1: uniformly mixing the polypropylene, maleic anhydride modified
polypropylene, titanium dioxide, filling and antioxidant according to

10 weight percentages in claim 1 by a mixer;

step 2: feeding the mixture into a hopper of a double-screw extruder and

forming the mixture thermally;

step 3: extruding thermally formed strips by the double-screw extruder

and cooling them;
15 step 4: feeding the strips into a granulator to form grains;
step S: drying the grains in an oven;

step 6: feeding the grains into a charging barrel of an injection machine,
melting the grains and injecting the composite from the charging barrel

into a metal mould of the product by the injection machine;

20 step 7: injecting cooling water into cold runner of the mould to cool and

~form the product;

step 8: opening the mould and taking out the formed product.



formthe product; step 8: opening the nould and taking out the forned
product.. 19 6. A nmethod according to claimb5, wherein the injection

machi ne used in step 6 injects the nelted grains into the metal nould by a
pi ston cylinder through high pressure. 7. A method according to claim®6,
wherein the tenperature of the cooling 5Swater used in step 7 is 5-10C. 8. A
nonnetal material nodified thernoplastic resin conposite of Claim1l or

b cver ok GRS A5 CRETTE, T sTaiBbr: oY BAER dhe e Gubb e yBe e B
l_OOUt side V@:ﬂ % iﬁ?&tg?ﬁg rn?élke%ﬁra%ﬁs AR e REE1SRould by a piston cylinder
through high pressure.

7. A method according to claim 6, wherein the temperature of the cooling

5 water used in step 7 is 5-10°C.

8. A nonmetal material modified thermoplastic resin composite of Claim 1 or
claim 3, wherein said composite can be applied to produce sanitary wares,
hardware of sanitary wares, outdoor products, and decorative pips of

10 outside walls and decorations of public scenes.



