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t her nopl astic resi.n conposite and a nmethod for preparing prod

‘said conposite Field of the Invention 5 The invention relates to Acsiss

t hernopl astic resin conposite, in particular to a wollastonit ? ca
" carbonate nodified thernoplastic resin conposite and a nethodm&@@me
products using the conposite. The conqosite can be applied t dMHdHmR
" sanitary wares, hardware of sanitary wares, outdoor produets,—andcmonr___
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The invention relates to a thermoplastic resin composite, in particular to a
wollastonite and calcium carbonate modified thermoplastic resin composite
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

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
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
cost. In addition, the decréasing 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

| ci um
Ilmlﬂlng

wal I s and decorations of 10 public scenes.



20 cost. In addition, the decreasing figuline resource will disable
‘production of ceramc-sanitary wares when it is exhausted. Recently, sone
try to produce sanitary wares by man-nade agate or acrylic. See details in
"Chi nese patent of invention: Acrylic Toilet Made by Pouring 2 Process
(patent No. ZL200410040962.6 and Number of authorized announcenent of the
“invention: CN126923C). Conponents of the toilet are made by pouring m xture
of resin and agate powder into an enpty interlayer. Al though the products

" have the general characteristics of céram c products, 5 the process is

e hot Recesty (e Now fﬂ%épﬁap@ﬁéééﬁz{%ﬁ éﬁd“f é%%ij@eosg?l her -
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production process are inproved, but the 20 product i not~sati sfying
i n wei ghfibet gehiforced pldstivr & tdevalpdd vn g dabiRess thedorimeeness., Seesi des

the | ow | abor efficiency which disables industrial mass production.
Sunmary détailbenlChimese paterd of utility model: Toilet with Composite Structure of
10 Acrylic and Glass Fiber Reinforced Plastic (patent No. ZL200620034821.8
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
performance 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



conposite. Products made of the conposite, |like sanitary wares, hardware of
‘'sanitary wares, outdooer products, decorative pipes of external walls and
decorations of public scenes, are featured with | ow carbon, |ow energy
‘consunption, no pollution, good toughness, high intensity, and excellent 5
snoot hness and fineness. To achi eve the goal above, the invention provides
“a nonnmetal material nodified thernoplastic resin conposite, conprising

mat eri al s by wei ght percentages as fol,lows: 1050-70% of filling; 25-40% of
" pol ypropyl ene; 3-6% of naleic anhydri&e nodi fi ed pol ypropyl ene; 1-3% of

titani um di oxi de;_15and 1-2%aptioxidant,, m@erei n, said filling has

modi f i edCHAPes e Produstsimardeeo

the ¢omppsit

m xture of .them 20 Said nodification refers tp mxi.ng and stircring,of
radiciyed HS waRd e

stearic SHNEIYWakCSePHitkoosep
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the 111188005885, 1 BOMLRSS, 'HSod Y6RgRSeR] R IHERSHyy ARY' Scleehbe

surface.©

5

10

15

20

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

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

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

ike saniaryewares, Handwae Bbnat e or



4 cal cium carbonate and aedelforsite can fully conbine with pol ypropyl ene,
‘which greatly inproves the conpatibility anong different materials, reduces
the surface oil absorption of cal ciumcarbonate and aedelforsite, greatly

‘i ncreases the appendi ng proportion of cal cium carbonate and aedelforsite, 5
and gives the advantage of high-load filling of nodified nonnetal
“thernoplastic resin conposite. The nodified nonnetal materials possess high
conpatibility and high-load filling c%pa0|ty, and bat hroom products nade by
“said nodified nonnetal thernoplastic resin conposite enjoy the advantages
of ‘hardness, high strength and corrosion-resistant capacity . and 10 the
tactile ¢a%9m5¢axhoagtet And aﬂdeﬂmémmcagt ﬁﬂﬁv ﬁ@ammwa palyrsopylenenont oxi ¢
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made by said modified nonmetal thermoplastic resin composite enjoy the
advantages of hardness, high strength and corrosion-resistant capacity and

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 resiétance in macrocosm with a heat distortion temperature of 90-

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



25 heat resistance in macrocosmw th a heat distortion tenperature of 90-
'105C. As a nonpol ar hi.gh pol yner, the pol ypropyl ene has good electrical 5
resi stance property and good thernmal stability. Mreover, it is chemcally
‘'stable since it hardly absorbs water and is nonreactive with acids except

wi th strong oxidizing acids (oleum nitrosonitric acid) and is resistant to
"bases. It is better than polyethylene inrigidity and intensity and has
extrenely 5 outstanding fatigue bending resistance. However, it exhibits
"greater creep strain than pol yam de and pol yvi nyl chlori de. Furt her nore,

t he pol ypropylene is M/00,, M26Q0 or a m xture of them Different,

pol ypr opkasisierce propsatyira gaadobesmsl iséé31 ity.prY@uceYer 1hds cherusaldy ves
accordi ng rigidity and absorbability, of the products..The thernppl astic
resin i sstaél(}amnye dt Eﬂ(ﬁy@moelbﬁwﬁﬁreandy tswwr@éeﬁgeémhﬁa@srﬁwmmm cal
energy, but its.heat resjstagnce and rigidity.are not satisfying. T

wot 1 ast onfong oxidieigneisinane, Sitrasofting il End s rESadhty Wit dfes 15
mechani cal operty, heat.djstortion.t.enperat.ure. .di nensional_stability,
'ow t enplr BEHFE B pOTtbYlste, 10 HEIGE TR IS Ghd S, ReRBi Yst | ¢
resingco | byt al.s egtd e : setting
gl asssf i ggfrg%dr%(ﬁﬂgo%tél ecg?r%@@llgts gé’g%\smt%h?g gjdc\ﬁé‘é%ﬁ%gs% %thgﬁ(g%%rg%ﬁe% Ih&% applied

to inj ecg&%&eﬂ_@hgﬂrd;gavég? Qﬁatfd"l%vﬁ{yltcli’ffofihé.l ing is ?0- 70% GCenerally

speaki ng, plastic resin

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



conposite nodified by woll astonite,
‘has: (1)
strengths |like tensile-strength, bending strength and conpressive strength,
25 (ii) increased heat distortion tenperature, (iii) lowered coefficient of
6 expansion, (iv) |lowered water absorbing capacity and inproved

i near

| nproved el asticity nodul us, creep resistance and nmechani cal

“dinensional stability, (v) inproved heat conductivity, (vi) inproved

rigidity,

“(ix) inproved electrical property. 5 Phe nal eic anhydride nodified

pol ypropyl ene.is forped by grafting pol ypropyl ene. and mal ei ¢ anhydr | de

t hr ough €5RANSHEBA(1V) towensd Wates ahsosbmesapacatysang ampseed denensip
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filling can be better dispersed in the pol ypropyl ene, increasing
tensi | e-BY9PEAGt h and i mpact strength of the filled pol ypropyl ene. 15

Titani um di oxi de is used for whitening.
pol ypbopyl ene are very sensitive to oxygen,

agei ng when bei ng exposed to heat, light 20 and air. Therefore, an

anti oxi dgL hallRe iy dH e SodMIEH "Bolypropylene is formed by grafting

10
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20

polypropylene and maleic anhydride 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
nonpolar main chain. Maleic anhydride used during the production of filled
polypropylene can greatly improve affinity of the filling for polypropylene
and dispefsion of the filling, thus the filling can be better dispersed in the
polypropylené, increasing tensile-strength and impact strength of the filled

polypropylene.

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

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

cal cium carbonate or a m xture thereof

(vii) ability to inhibit stress crack, (viii) fire resistance and

The tertiary carbon atons in the
maki ng pol ypropyl ene prone to



The invention al so provides a nethod for preparing products like sanitary
‘war es, hardware of sanitary wares, outdoor products, decorative pipes of
external walls and decorations of public scenes using the nonnetal naterial
"7 nodi fied thernoplastic resin conposite, conprising the foll ow ng steps:
Step 1: uniformy m xing pol ypropyl ene, mal eic anhydride nodified

" pol ypropyl ene, titaniumdioxide, filling and anti oxi dant according to given
anounts by a mxer; 5Step 2: feeding t7he m xture.into a hopper of a
" doubl e-screw extruder and formng the 'm xture thermally; Step 3:

extruding thermally forned strips by the douhl e-screw extruder and cooling
them  modifigy ghermoplastic fgsinrompesite Gomprising: theodlosyingsteps:m gr ai ns;
10Step 5: drying the grains in an oven; Step 6: feeding the grains into

a chargi ng b@tfePeﬂ: QlfniﬁﬁnilSH afiki gmﬁgi‘l‘diﬁnleﬂ@,' flaéict Beh ed@de smadkiéd) ecti ng
the conposite Tromthe charging rrel into a netal nould of the product by
t he i nj egslyproppleheeitanium diogidep fllingnaed tantio xédanti agordigy té iverol d
runner of the mould to cool 15 and formthe product; Step 8. opening the
moul d ansimbaktslpy auhitdre formed product. In particular, the injection
machine used in step 6 injects the nelted grains into the netal nould by a

pistog cylinggn $Neolle th8mRk&?eYhto 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.



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 gains of

pol ypropyl ene and high-quality wollastonite, calciumcarbonate or a m xture
‘thereof with nore than 95% whit eness using the extruder and granul ator,
melting the grains, injecting the nelt into a nmould by the injection
"machine 5 and cooling the nelt. The preparation nethod uses materials which
are widely available, greatly |owers gnergy consunption since it does not
"need long-time firing with high energy, and reduces |abor intensity through
hi gh mechani cal, autonation. Conpared with traditi,onal techniques, the

i nvent i ohh&produchnt darmed hy gtepsaas fallopiss prepaungPmpenite ramsuel t ne

per cent age of 10 pass js. high, .no difectLve prqduct will be produced and

thedrret nefaiygaw;ﬂsnﬁmm@f dﬁuﬁ‘lﬁd’u‘é@ laglonites CalSIHALERLONAAGHRAIPEHIT y, t he
t t ' hi li gh d h

e (E?s?thﬁﬁvé& T %h@@ff?o&%“@ﬁ%s;ﬁaﬁ{gigh et p Brafilgo g

t oughness and intensity, .15.The, t her astic i I n.co os[ite g’ﬁ@%t hod
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seri es, Pl pe series ern a oration series of
fﬁg | i‘gl f\%\?\n&kﬁg'aexﬁcﬁ%agxl’f%e"gxlte;%flmivéﬁcé}fgr@'co‘i‘fsﬁﬂﬂ?t%n stdedftt dUds Heshgsped by
long-time firing with high energy, and reduces labor intensity through high
mechanical automation. Compared with traditional techniques, the invention
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 pol ypropyl ene, mal ei ¢ anhydri de nodified

pol ypropyl ene, titaniumdioxide, filling and anti oxi dant according to given
‘anounts by a mixer; 5 Step 2: feeding the mixture into a hopper of a

doubl e-screw extruder and formng the mxture thermally; Step 3: extruding
“thermally formed strips by the doubl e-screw extruder and cooling them

Step 4. feeding the strips into a gra@ul ator to formgrains; 10 Step 5:
"drying the grains in an oven; Step 6: feeding the dry grains into a
charging barrel of an.injection machi.ne, ne|ting.the gains, inputting the
amount  ofeRmOPlastic ¥esin SOMMAsHiE GHBRLISES Ihﬁéhk)%mﬂﬂ@ $: whi ch controls the
i njection machine, starting the injection control program and injecting
the conpSsipt 4: i miifomnhptaixinpuild bylymiopsléms) Afalsier anbydriber miodifibed
injection machine injects the nelt into the netal nould by a piston

cyl i nder polypeopilehnieg hitpniass diexids; diling and eritioxyddntl&@ordoig g giserr into
cold runner of the nmould to cool and formthe product; Step 8: opening the
nmoul d anambakinby aumixére formed product. 20 The cal ci um carbonate and

aedel forsite used in the follow ng exanples are nodified, nanely pretreated

through Sighoseedindl M shiRiAdfiBth Hopeh P81 dhuble Mol 130G, 4agd

mel ting pornt o and ca onate or ae orsite (98.5% into

the hi ghfsipgag MeRixtuReaidritallyie hi gh-speed

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 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%, CysH3,0,, and melting point of 69.6°C ) and calcium carbonate
or aedelforsite (98.5%) into the high-speed mixer, heating the high-speed



10 m xer to 90C-100C to nelt the stearic acid and to fully contact and
‘collide with the cal ci.um carbonate or aedelforsite for 15-30 mn, stopping
stirring and m xi ng and conpleting the nodification procedure. The nodified
‘cal ci um carbonate and aedel forsite can fully conbine w th pol ypropyl ene, 5
whi ch greatly inproves the conpatibility anong different materials, |owers
"the surface oil absorption of calciumcarbonate and aedel forsite, greatly

i ncrease the appendi ng proportion of | ci um car bonat e and aedel forsite and
“gives the advantage of high-load filling to nDdified nonnet al thernopl astic
resin composit Jhe i fied n nmet al, mat sess high 10

conpat i bmlxerytoaﬂe (E'l]éﬂ)q&oté?dnﬁhl fhengfeatip A6 gcm iR foant And gotlide made by
said nodifje no net al er nppl asti,c, fesin.co te.en t he advant ages
of har dnbath the GCHMCADROBIIOR SeHEUPEtS G8% 15930 18 étpéymaﬁarrangact. e

S R R TR T o
1250 o0 SR, SRR AT 0 TR S SRR B éd@b@féﬁ’% heooc
pol yPsopYle pRatiRifiptobed BN UBhIRIHiHGA Yinong different materials, lowers
the surface oil absorption of calcium carbonate 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 m xture into a hopper of 5 a doubl e-screw extruder through a
feed inlet and a bypass feed inlet qualitatively, formng the m xture
thermally, extruding the thermally formed strips by die orifice of an
"extruder and cooling themto roomtenperature in a water tank, making the
strips into grains by a granul ator, dgying the grains in an oven at

" 100-120C to renove all the water, feeding the dry grains into 10 a charging
barrel of an injectiaqon machin melting the grains, inputting anount of
nateriaﬂﬂﬂgﬁnﬁo§ﬂh@$éOdpoducggﬁnto conput er which controls the injection
machi ne, starting the injection control program and injecting the
conposite into a netal nould by injection screws, wherein the injection
machine injects the nelted grains into the nmetal nmould by a piston cylinder

the moul ihe Sroguft Sadis i HESNCHiR: SREsERAHE Y Thiline R BRletialy oo

o011 ont SRR B iYer o RBOBE b e, Bof e b B SR BhHBEE BT ot o
dh i , ' ; -cl.aani

b1 110y, 2 EOSuBEEws ERC EdlRhna" Red e by Pas e HiRe

wol | ast ogid 1 aBeHE fofRiAg 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
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:



325-nmesh wol | astonite powder 20% M/00 pol ypropyl ene particles 12% M600
pol ypropyl ene particles 18% 5 MAH G PP nal ei ¢ anhydri de nodified

pol ypr opyl ene5% CR-834 titani um di oxi de3% and anti oxi dant 10102% The
product is made by the followi ng steps: uniformy mxing the materials 10
according to given amounts 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
qualitatively, formng the m xture thﬁmally, extruding the thermally
"formed strips by die orifice of an extfuder and cooling themto room
tenperature in a water tank, making the strips into grains by a granul ator,
dryi ng th%SQ;maesiswzélaisﬁpmtﬁ powdent 1080%0C to rem)vg al | thg vva'?er,
feeding the dry grains into a charging barrel of an injection machine,

nel ting $pe.rfadiisvolld3rotite pewalgeunt of npogg:ial for a single product into
conput er which controls the injection nmachine, starting the injection

o ect i bl Q) BRLPRRY PRy et onre: - o A T moua by
M2600 poljpropylene 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.



20 machine injects the nelted gains into the netal nould by a piston
‘cyl i nder through high.pressure, injecting 5-10C cooling water into cold
runner of the nmould to cool and formthe product, opening the nould and
‘taking out the formed product by a manipulator. 13 The product formed in
t he enbodinent is resistant to dirt and has good self-cleaning ability, -
"good toughness, good inpact strength and conpressive strength. It always
keeps the nornal tenperature wthout king users feel cold. 5 Enbodi nent 3
" Based on wei ght percentage: 1250-nmesh wol |l astonite powder40% 325-nmesh
cal cium carbonate powder20% 10 100-nesh cal ci um carbonate powder 10% M/00
pol ypr op¥he peoguet farmes pyshaembodymenp ivpsaistaat 5&31 @mgshaa%o Spé PP
mal ei ¢ arihydri de_npdi fied, pol yﬁropyl ene3% .

cleaning ability, good toughness, good impact strength and compressive

strength. It always keeps the normal temperature without making users feel

cold.

Embodiment 3
Based on weight percentage:
1250-mesh wollastonite powder 40%;
325-mesh calcium carbonate powder  20%;
10  100-mesh calcium carbonate powder 10%;
M?700 polypropylene particles 10%;
M2600 polypropylene particles 15%;
MAH-G-PP maleic anhydride modified polypropylene 3%;
1CR-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 titanium di oxi del% 15 and anti oxi dant 10101% The product is nade
by the following steps: uniformly mxing the materials according to given
anounts by a mxer, feeding the m xture into a hopper of a doubl e-screw
‘extruder through a feed inlet and a bypass feed inlet 20 qualitatively,
formng the mxture thermally, extruding the thermally formed strips by die
‘orifice of an extruder and cooling themto roomtenperature in a water
tank, nmaking the strips into grains b¥4 a granulator, drying the grains in
“an oven at 100-120C to renove all the water, feeding the dry grains into
14 a charging barrel of ?n I njection machine, nelting the grains, .inputting
anount o Ghargingabargl at amdniecppadmaching.omeltipgpthce 2ramise NNPBRIRS| s t he
i njection machine, starting the_ inje¢tion control program and injecting
the comp@pHBt ofubateribiar ardingle Byodvgteditd cheammaliar Whneh somtiale the ecti on
5 machine.injects the ne]ted ains into the nmetal nould . by.a piston
oy | nder Mg AR YRepr s Sl dhe] Hestior s oBio e oBE g delicctig ol o
runner of the qoul to cooL and i)rmt.he -Broduc{v o‘gﬁni e) the- m)ut-d and
taki ng oXRMPRRIE SR & MGaLIROBIF DYliNERHPY, FFeWs, Whetelll the mjection
5 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.

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 rigidity, good inpact strength, and wearing quality, and greatly

i nproved thernmal insulation property. The thernoplastic resin conposite and
the nmethod for preparing products 15 using the conposite can be w dely
applied to produce sanitary ware series, hardware series of sanitary wares,
‘out door product series, decorative pipe series of external walls and
decoration series of public scenes. Egbodi ment 4 20 Based on wei ght
"percentage: 1250-nesh cal ci um carbonatel8% 325-nmesh cal ci um carbonate 26%

80- nmesh cal ci um carbonate 26% 15 M/00 pol ypropyl ene particl esl0% M600
pol ypr opM@(%p@é/HOE}’]@@eMlciﬂﬁl—l- Gl#¥o;mal ei ¢ anhydri de nodifi ed
pol ypropyl ene3% CR-834 titanium di oxi del%

M2600 polypropylene particles 15%;
MAH-G-PP maleic anhydride modified polypropylene 3%;
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, dryirig 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



5 and antioxi dant 10101% The product is nade by the foll ow ng steps:
‘uniformy mxing the materials 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 10 qualitatively, formng the m xture
thermally, extruding the thermally formed strips by die orifice of an
“extruder and cooling themto roon1tenperature in a water tank, making the
strips into grains by a granul ator, dé/lng the grains in an oven at
~100-120C to renove all the water, fee ng the dry grains into a charging
barrel of an ipjection nachine,, ti rains, inputting 15 anmount of
mat er i al IIAPFESEION. ﬁg op$lama§trlgldttaf%r&ﬂgi§ eelraschatusak stong When beiRgt i on
machi ne, ng the injection control program and injecting the
conp05|tkﬁ¢$deza metal mould by injection screws, wherein the injection
machine injects the nelted grains into the nmetal nmould by a piston cylinder
t hrough high pressure, injecting 5-10C cooling water into cold runner of
the 20 nmould to cool and forn1the product, opening the mould and taking out

bna 11 mengSRRLER, wated ifERyR %%‘&%ﬁ@%& JRHB0-hifby Jfaly SR e O 1Y
i ncl ude ﬁ%ﬁ%ﬁﬂsé@o b%gtﬁél?&wa}@'olﬁ e\kare‘érfn@ﬁ!ldessth ‘éefor%gﬁ%bq&nﬂ S0 on,

t he hard e of sanftary wares inc s’taps for wash S|n an ht ub,

shower hﬁﬁ(ﬁ’ ba tﬁb”@H@w@f heagha h@g@B?vPcﬁs Hibhsih aﬁd‘Baﬂ{ @“Sf‘kﬁbﬂgn f1oor

drain, wat er met er an SO~ on out door pro uct I ncl ude desk,
chair, dgaRl 3ﬂd)@rn$ir9fn Pl S GRAES thétee ARV RRYL RdoBRIGUT. pasdudtie
decorati ve pi pes of external walls can be square, round, dlanDnd 10

r ect anguirflude@ desk, chair,Tdecoratiisi of pablic! soeies dékd ﬂvvtzaqbobxaﬂdh@o on,
description above despl te that it has been introduced in details through
t he prefandlthe dedordiivengipes Sifnextemal walls can be square, round, diamond,

10 rectangular 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.

20



skilled person in the art can easily prepare derivatives of the invention
by 15 nodification or .replacenent after reading the description above, the
scope of protection shall be defined by the clains. 20 17 Cainms 1. A
nonnetal material nodified thernoplastic resin conposite which conprises
materials by weight percentages as follows: 50-70% of filling; 525-40% of
"pol ypropyl ene; 3-6% of mal ei ¢ anhydri de nodi fied pol ypropyl ene; 1-3% of
titani um di oxi de; and 1-2% anti oxi dant; wherein said filling has been
"nodified by stearic acid, said nodification 10 refers to m xing and
stirring of, stearic acid (with weight percentage of 1-5% and fillings
(with me(%hﬂn%ercentage of 95-99% at the tenperature of 90C 100C for 15-30
m n by using a high-speed m xer to achieve full mxing and colliding of the

stearic agj dAap@nhiegall mdtefids -modified thermoplastic resin composite which

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

5 25-40% of polypropylene;
3-6% of maleic anhydride modified polypropylene;
1-3% of titanium dioxide;
and 1-2% antioxidant;

wherein said filling has been modified by stearic écid, said modification
10 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 high-speed mixer to

achieve full mixing and colliding of the stearic acid and the fillings.

15 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.

3. A nonmetal material modified thermoplastic resin composite of claim 1 or
20 2, wherein the polypropylene is selected from M700, M2600 or a mixture
of M700 and M2600.



15 2. A nonnetal material nodified thernoplastic resin conposite of Caim
1, wherein said filling conprises aedelforsite, calciumcarbonate or a

m xture of aedelforsite and cal ciumcarbonate. 3. A nonnetal material

nodi fied thernoplastic resin conposite of claiml1l or 202, wherein the

pol ypropyl ene is selected from M/00, M2600 or a m xture of M/00 and M2600.
18 4. A nethod for preparing products using the nonnmetal material nodified
t hernopl astic resin conposite of claimgyl or claim2, which conprises steps
“as foll ows: step 1. uniformy mxing the polypropyl ene, mal eic anhydri de
nmodi fi ed 5pol ypropyl ene, titaniumdioxide, filling and ant| Qxi dan

accor di rfg Aomﬁéh@&t O PIEPAIAGRIQAiICES MSHRE t{w nonmeial ;mgteéka?znoagﬁeﬂ ng the
m xture into a hopper of, a doubl e-sctew.extruder, and_formipng the mxture

t her mal | y;tinemopiq%w 3@51exwm@pmjetw‘feﬁ¥¥e\m y O8réladmsy WCBycem@rlses
double-screM/extrﬁﬁer 10and cooling them step 4: feeding the strips into a
gr anul at orStEBS B3 RHIGWSi ns: step 5: drying the grains in an oven: step 6:
feeding the grains into a charging barrel of an injection nmachine, nelting
t he grai nsstepdl:i andotmiby mbéngatpopolyprépplenehealeir ghhgdtidermbodifiedt o a
metal nmould of the product by the injection machine; step 7: injecting

cool i ig wapelypropylene] ditannimar dedxidee filingl and cisioxidant aceordingptoduct ;

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

10 and cooling them;
step 4: feeding the strips into a granulator to form grains;
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 coniposite from the charging barrel

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

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.

20 5. A method according to claim 4, wherein the injection machine used in
step 6 injects the melted grains into the metal mould by a piston cylinder

through high pressure.



step 8: opening the nmould and taking out the fornmed product. 20 5. A nethod
according to claim4, .wherein the injection machine used in step 6 injects
the nelted grains into the nmetal nmould by a piston cylinder through high
pressure. 19 6. A nethod according to claim5, wherein the tenperature of
the cooling water used in step 7 is 5-10C. 7. A nonnetal material

‘nmodi fied thernoplastic resin conposite of Claim1l or 5claim2, wherein said
conposite can be applied to produce sgpitary war es, hardware of sanitary
"war es, outdoor products, and decorative pips of outside walls and

decorati ons of public scenes.
6. A method according to claim 5, wherein the temperature of the cooling

water used in step 7 is 5-10°C.

7. A nonmetal material modified thermoplastic resin composite of Claim 1 or
5 claim 2, wherein said composite can be applied to produce sanitary wares,
hardware of sanitary wares, outdoor products, and decorative pips of

outside walls and decorations of public scenes.



