1111111111111111 * 59 59* 1 A nonnetal material nodified thernoplastic
resin conposite and a nethod for preparing produc conposite
Fiel d of the Invention 5 The invention relates to“ﬂl\“ﬂ\ﬂmwwmgu c resin
conposite, in particular to a wollastonite and calcCi um.g rbonate nodi fi ed
thernopl astic resin conposite and a net hod forﬁepmg pTcTciucts usi ng the
conposite. The conposite can be applied to produce sanitary wares, hardware
of sanitary wares, outdoor products, and decorative .pi pes of external wal | S

and decorations of 10 public scenes. Backgr ound of the | nventi on Common
sanitary wares including bathtubs, counter basins, toilets and urinals are
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the products during: firing, resulting in numerous defectlve and

unqual i fi ed products and causing secondary pollution and an increase in 20
cost. In addition, the decreasing figuline resource will disable production

of ceramg; eqargfttg@ylﬁ/yaerlﬁ%[ymen it is exhausted. Recently, sone try to
produce sanitary vvares by man-nade agate or acryl | c. See details in Chinese

pat ent _of hnventl on: rylic. Toilet Made by. Pour %
5 The mmvention re ates 10 a thermoplastic resin compo ite, 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

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

—
th

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 Pourmo
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1101111121121111121111 *@00002* 2 Process (patent No. :ZL.200410040962.6 and
Nunber. of authorized announcenment of the invention: CN126923C). Conponents
of the toilet are nmade by pouring mixture 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
and self-cleaning ability. Another patent relating to toilet with conposite
structure of acrylic and glass fiber réinforced plastic is devel oped on the
basis of the former one. See details in Chinese patent of utility .nodel:
 Toil et wiPfodssspdpitent SNelct GE 2064 1004686316 candd Ninader FidderauReonted ced

Pl astic (patent No. ZL200620034821.8 and Number of of authorized
announcenentouwfcerhenti ofy tret irorento2 2533698 3 Cih€ qmpdoents| aotke toileé ape ast i ¢
and is not satisfying, in appearance, durability and practicability. 15

Chi nese pamédatbyopoiringnnizonralios céssem drata oy aridete NP gitarla¥gd bl e
and preparation nethod thereof (application No. 96106392.0 and publication
No. : CN116A¥hpaeh theepindsgte have thadensyalpehaieaterHaras| %@aép,praaga%r at ed
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st t ti ing i ei ght . technol ogj.cal . i kL -

and. 1 noribee ProwbGeat REL 1NSTbG: TerreHcacy e Heasrold ML ar
dycti-on. - of A ' 1 L : f th

Composi tehiorRe wahf By b dS LV P AR e, & QUG IR RS 1

product s, ecqratie. PLpssic 01X aramlowald Soand dagar pliansoat gublic

scenes, a oW car bort, 1 ow energy consunption, no pollution,

good tou gﬁ@t%?ﬁ ip rﬂé@i@)ek BLERSt s uRdhe, ARl ?gﬂ ePw PSS teagGubhupeRgss. To

achi eve the goal above, “the invention provides a nonmetal material nodified
t her myp aAtc'rfl;li.& IR APPHreR e GHBRES PRGBStk NdYZMeOOsL0ER4EHNBages
as follows: 1050-70% of filling; _ - 5
and Number of of authorized announcement of the invention:
CN29263350Y). 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 (appliéation 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

[\N.]
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The invention provides a nonmetal material modified thermoplastic resin



25- 40% of pol ypr opyl ene; 3- 6% of mal ei c anhydride nodified pol ypropyl ene;

1-3%of titanium dioxide; and 1-2% antioxidant, 15wherein said filling has
been/nodi fied by stearic acid.” The filling is wollastonite, calcium
carbonate -or m xture of them Said nodification refers to m xing and
stirring of stearic acid (with weight 20 percentage of 1-5% and filling

(with weight percentage of 95-99% at the tenperature of 90C 100' C for
15-30 mm by usi ng. hi gh-speed mixer to allow full mxing and colliding of
the stearic acid and the filling, so as to achi eve the purpose of

nodi fying, granule in the surface. The nodified calciumcarbonate and
aedel f or spp@ipeRitel PRbFucomade ofihd copipmitepiikenanitah evurgs cladridyvdrapfoves
the conpatibility anong different naterials, reduces the surface oil

absor pt i opaitarsakeires) oardwsrapeodundsaedebfang tpepeyrogatkiernal vediesntihe
“appendi ng proportion of calciumcarbonate and aedelforsite, 5 and gives the
advant agedetotitiginsl ofidiblid iscgnes, ardiftatededowntdt dbwt herbompl@st erenggsi n
conposite. The nodified nonnetal materials possess high conpatibility and
hi gh- | oadcbn$iinptjonapazipotiutinyg . paedriooghpesdubish magasby, saidd exedil¢nted
-nonnetal thernpplastic resin conposite enjoy the advantages of hardness,
hi gh stﬁeﬁ@W@ﬂ@SWdﬁ@i@@ﬂS&esi stant capacity and 10 the tactile

i npression as that of natural stone. The wollastonite is a nontoxic

i norganic acicular mneral with good

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 polypfopylene;
3-6% of maleic anhydride modified polypropylene;
1-3% of titanium dioxide;

and 1-2% antioxidant,

b
N

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



chem cal corrosion resistance, -thermal stability, dinmensional stability,
vitreous and pearl luster and | ow water and oil absorbing capacity. It can
15 strengthen the product due to its good nechani cal property and _
el ectrical property. The cal cium carbonate can be sufficiently nelted with
pol ypropyl ene when it is unnodified, and is inexpensive, nmaking it another
“idea filling besides. wollastonite. By using wollastonite or cal cium
Carbonate of different specifications or mxtures thereof, the invention
ensures the 20 conpactness of the conpésite and saves adhesi ve.
Pol ypropyl ene is used as an adhesive of the thernoplastic conposite. It has
hi gh-crystaliliichyborsdtel dnd akablfvesiftengh tivllyabombife Q}@iﬂ@-;ﬁ)’ﬂ?f)ﬁcﬁ@lenﬁﬂ ting
poi nt of 170-175C and nol ecul ar weight of 0.15-0.7 mllion. It has good 25
heat r esiyghi@RCe elafl yNBEHRBES Thwidomm patisidity disdiay tiferene mpeeatls, eediic&0-
105C. As ‘a nonpol aif hi'gh polynmer, the polypropyl ene has good electrical . -
r esi st anglee phapetd Yoinnbsgaaion heff nalcistabatbdnate Mudaede]forsitd, sgrdaéiv cal |y
~stable since it hardly absorbs water and is nonreactive w th acids except

Wi th strdngreaxeslithée rapracidisg (mbpoemioniaff oslehimr ¢arbasikw) aadda¢delfassitet ant to
bases. It is better than polyethylene in rigidity apnd intensity and ﬂas
ext r erel ynd Sgivessthadiadyantgegue bughilegdr efsc,lih@tgar@%.mﬁéﬂlé@ér nopmeghi bit s
greater creep strain than polyam de_and polyvjnyl chloride.. . Furthernore,
the pol yphepypphastics raRD0comPesTcor e medidies sonmpeal TBRICTIAS HROssess

- pol ypropyl.enes or m xtures can.be a i.ed to production_as 10 adhesive .
accordin 12l @@r@mﬁby 1@n@n§bg@}b§%$%1 ngf CLPREIGP O%Ei%é.thlﬂ?éntw bt astic
restnis muesl g |E|>} S?li 1r|18d1 1edd honme Ia‘[e%ertrr?o h26E Sr%s%n%oﬂl%ososite enjov 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

Ju—
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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 O.9O—O.91g/om2)_, melting
point of 170-175°C and molecular weight of 0.15-0.7 million. Tt 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



hi gh mechani cal energy, but its heat resistance and rigidity are.not
sati'sfying. The woll astonite, calciumcarbonate or a m xture thereof not
only inmproves 15 nechanical property, heat distortion tenperature,

di mensi onal stability, |low tenperature inpact property and agei ng. property
of the thernoplastic resin conposite, but also has sonme properties beyond
those of thernosetting glass fiber reinforced conpoite, while such
conposite can still be applied to injection formng. 20 Content of the
filling is 50-70% Generally- speaking?_the thernoplastic resin conposite
nmodi fied by -wollastonite, calciumcarbonate or a mxture thereof has: (i)

i mpr oved rek@#dricei pyopeptulang, gosdehermsl stdnbiey. addonestanitcs clhemesadtshs i ke
tensile-strength, bending strength and conpressive strength, 25 (ii.)

i ncr easedtiislatsiniés itdraridbn absonbs reeier end(isingnreeciey e tvidvaidscixespt 8fith i near
expansion, (iv) |owered water absorbing capacity and inproved di nensional

st abi | i t ystrang oxidirimgeacidsdolaundodrosanijic @eid) androvesastangiapases. (i i)
ability to inhibit stress crack, (viij) fire resistance and (ix) inproved
el ectricdf peegrerthgn polpsshyhgnei 0 angdRi ddchoataiseEy ﬁaﬁyg%p@xté%e %
formed_ by grafting pal ypropyl.ene and nal ejc anhydride. t.hrough extrusion. It
can iner étaéléﬁ%%ifgﬁgégsb%ngo%ﬁt%??-i %ﬁwﬁ%‘t%eéh eXBIGIFS FRTEFT &S Rind
nonpol ar naterhals ?ge %%:thi i ggodicbion of strongly polar |ateral groups
into the SHRASAPOPRAYWRIGE BRAPRLY WAV %ﬁﬂ?dri de used during the
production of filled: polypropylene can greatly inprove affinity of the
filling for pol ypropylene and dispersion of the filling, thus the filling
can be better dispersed in the polypropylene, increasing tensile-strength

and i mpact, St Length @k bBSlobiachPql YRIRRY! 818500 or a mixture of them.
Different polypropylenes or mixtures can be applied to production as

10 adhesives accbrding 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 témperature, 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
compo'site 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 (i) increased heat distortion temperature, (iii) lowered coefficient of linear



15 Titanium di oxide is used for whitening. The tertiary carbon atons in
the 'ppl ypropyl ene are very sensitive to oxygen, mnaking pol ypropyl ene prone
t o agei ng when bei ng exposed to heat, light 20 and air. Therefore, an _
antioxidant is used to prevent ageing. The invention al so provides a nethod
for preparing products like sanitary wares, hardware of sanitary wares,

out door products, decorative pipes of external walls and decorations of
public scenes using the nonnetal material 7 nodified thernoplastic resin
conposite, conprising the follow ng stéps: Step 1: uniformy m xing

pol ypropyl ene, mal ei ¢ anhydride nodified pol ypropyl ene, titanium dioxide,
filling agehaRrio®Xidpweateondidtntsorgingesamimitnasd bnpraved XemenSSrep 2:
feeding the mxture into a hopper of a doubl e- screw extruder and form ng
the m xt ugtgbiliter (&) Itproved Begpcdhdeivitdi(ng) irhprowedd yighditwed st abipsy by t he
doubl e- screw extruder and cooling them Step 4: feeding the strips
into a gr@nuhhibor stresk orracky &vig); 6 Stespstdncdraridhdithemgraved d¢lac@cabven;

property.

wn

The maleic anhydride | modified polypropvlene is formed by grafting
polypropylene and maleic anhydride through extrusion. It éan 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.
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



Step 6: feeding the grains into a charging barrel of an injection nachine,
mel ting the grains and injecting the conposite fromthe charging barrel
into‘'a metal nould of the product by the injection machine; Step 7:
injecting cooling water into cold runner of the nould to cool 15 and form
the product; Step 8: opening the nmould and taking out the forned product.
In particular, the injection machine used in step 6 injects the nelted
grains into the netal mould by a piston cylinder through high pressure. 20
The tenperature of the cooling water uded in step 7 is 5-10C. 8 The
product is foinmed by steps as follows: preparing conposite grains of

pol ypr opygaKi@hthdgdplasiat réyinWelnhpsditicoenpiahegi thmfolobdngtseeps: a ni xture
thereof with nore than 95% whiteness using the extruder and granul at or,

I ti th ins, injecting-.th t 1Nt by it he. ]
machi ne ana SUBPI g BT RURT i APk R Tl Btk T LR o
i del ilable,.: .| oME : ' iAGR td Soss t
need | ongls HEm PRy AR KR PR PRTOATH Qe TR L 0% oL

hi gh mechani au qut' on. Conpared with traditional techniques, the
i nventi onr]a%ﬂéégj[as \fa-tralce eltréchni gue and adopts injection machine, thus the

percentage of 10 pass i.s high, .no defective produyct will be produced and

t he net hod ca¥epe aﬁyxh@g'$@rmmﬁ®§@ﬂn5}aﬁh@ﬂ?%}@ﬁ@b@?%hk>%aﬁ| FBﬁHEF&, t he

product s nadg)by tﬁi@nethod and gﬁyposite are thin, light and as snooth as

mrrors, AEVEOTFOHE MESNEF KR EFEHiYt, good sel f-cleaning ability, and high

t oughness and intensity. 15 The thernoplastic resin conposite and net hod

for prepari nStepadiuetisudisiontheriellsofgrasid strganbhehapplibézt strevpeatiticer

" sanitary ware series, hardware series of sanitary wares, outdoor product
series, dewbcadiiug theme series of external walls and decoration series of

public scenes. 20 Exanpl es .

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.



The technical proposal is further described by the foll ow ng enbodi nents:

9 thernoplastic resin conposite conprises the followng steps: Step 1:

uni form'y mixing the pol ypropyl ene,. naleic anhydride nodified

pol ypropyl-ene, titaniumdioxide, filling and anti oxi dant according to given
anounts by a mxer; 5 Step 2: feeding the m xture into a hopper of a _
- doubl e-screw extruder and foimna 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 granfilator to formgrains; 10 Step 5:
drying the grains in an oven; Step 6: feeding the dry grains into a

char gi ng 10/ bebdalt Nt @F thosemaety fsllowe pragrtite cgnaposiic Erginstofg t he
amount of material for a single product into a conputer which controls the
i nj ect i opolstipIéens had thi ph-duzitiy nielestoniteontlcalmprasboaate @nal nikjtest i ng
the conposite into a netal nould by inj ection 15 screws, wherein the

i nj ect i onhereolii wethi njceet hanh®sHelwhitenasst hengethel exouter bpdagysingtlaier,
cylinder through high pressure; Step 7: injecting 5-10C cooling water into
col d runmeeltiofg tHeegraons,dnjectogthantelt drtm 2 meopldodyidhe Iigeep og: masBHISY t he
moul d and t aki ng_dou_t the fornmed product. 20 The cal ci um ca[‘ggo'atﬁ and
aedel for sinde coebingi tha meeltollhewPhgpErEnp! BXtAPE Wodi HEEN2Hamel pAER r eat ed
t hrough hi ,%g-speeg j Xi ng by .addi ng, stearic acid (1.5%. 6F- 12202, , and
mel ting pPBIOSLY GVaBEDEE Sreaty O GREERY SORSHRGION Siserib G IoasH,by i nt o

the hi gh_lcs)gg—etgrng] 1§5g \QS: tk'li?g% élrlleergr}]fl, %Iqasr%%%ges labor intensity through high

mechanical automation. Compared with traditional techniques, the inlvention
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 induétrial 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 preijaring p'roducfs' using the nonmetal material modified



10 mixer to 90C-100.C to nelt the stearic acid and to fully contact and
coltide with the calciumcarbonate or aedelforsite for 15-30 min, stopping
stirting and nmxing and conpleting the nodification procedure. The nodified
cal ci um carbonate and aedelforsite can fully conbine wth polypropylene, 5
which greatly inproves the conpatibility anong different materials, |owers
the surface oil absorption of cal ciumcarbonate and aedel forsite, greatly

i ncrease the appendi ng proportion of cal cium carbonate and aedel forsite and
gi ves the advantage of high-Ioad fillifg to nodified nonmetal thernoplastic
resin conposite. The nodified nonnetal materials possess high 10

conpat i bi fHefynophaktit g eaghfdsidel ditmpeipes ey foll@nthgstehs.oom product s nmade
by said nodified nonrret aI t hernopl astic resin conposite enjoy the

d

o tact i1t i coui o oy dhihing; CRASGT WGBS TR BRATHE (ERRELY o
i fferent pres i.0

per cent agBb 1596 ek ”ﬁaﬁ e e p%ﬂ@%?%’;ﬁ@?ﬁ‘n%@' o

particles g0 ropyl ene particles25% MAH G PP nal ei ¢ anhydri de
nodi fi ed %@I@p%py%erﬁgé@- 834 titani um di oxi de

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 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%, CigH:0,, and melting point of 69.6°C ) and calcium carbonate

or aedelforsite (98.5%) into the high-speed mixer, heating the high-speed



11 and anti oxi dant 1010 The product is made by the follow ng steps:

uni farm,y mxing the materials according to given anounts 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 mxture
thermally, extruding the thermally formed strips by die orifice of an
extruder and cooling, themto roomtenperature in a water tank, naking the
strips into grains by a granulator, drying the grains in an oven at
100-120cC to renove all the water, feeding the dry grains into . 10 a
charging barrel of an injection machine, nmelting the grains, inputting
anount of myaedretd @0°E-ar00aCsiongledt fhreosteatic ianid andnpufidly vhitiet endtaadlidet he
injection machine, starting_ the injection control program and injecting

t he conpogithetientelcaumetabomaw dr kydelfpentd dor $orelsninhsioppng KEIALect | on
machine injects the nelted grains into the netal nould by a piston_.cylinder
15 t hr ougindi whxpreessut esomplesiery the snBiEiicevpnngrooedwe. i hbke ?é)@l‘ﬂﬁiaénner
of the nmould to cool and formthe product, opening. the .noul i and taking out
the for mecklpruducarbopate aadi gadedtaspite caphaulhy s bl PORYRIOPYerifodi nent
is light, thin, snmpoth and resistant taq..20 high tepperature and corrosion,
and has godich gpeady SMPEAYeh [he SRPHAIUE %%l‘iﬁﬁgﬁ%s@ﬁq q%alrcﬂ\?ﬁ%rs

ability. 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 cépaoity,l and bathroom produqts made by

| said modified nonmefal 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 polvpropylene 5%,

CR-834 titanium dioxide 3%,



Enbodi nent 2 Based on wei ght percentage: 1250-nmesh wollastonite powder
40% -325; mesh wol | astoni te powder 20% MO0 pol ypropyl ene particles 12%
M2600 ‘pol ypropyl ene particles 18% 5 MAH G PP mal ei ¢ anhydride nodified
pol ypropylene5% CR-834 titanium di oxi de3%

-

11

and antioxidant 1010 2%.

The product is made by the following steps: uniformly mixing the materials
a.ccording to given amounts by a mixer, feeding the mixture into a hopper of

5 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

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

—
h

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:



and. anti oxi dant 10102% The product is nmade by the foll ow ng steps:

uni farmy mxing, the materials 10 according, to given anmounts by a m xer,
feeding, the mxture into a hopper of a doubl e-screw extruder through a
feed inlet and a bypass feed inlet qualitatively, formng the mxture
thermal |y, extruding the thermally fornmed strips by die orifice of an
extruder and cooling themto roomtenperature in a water tank, making the
strips into grains by a granulator, drying the grains 15 in an oven at
100-120C to renove all the water, feedinng the dry grains into a charging
barrel of an injection machine, nelting the grains, inputting anount of
materi al {f01)_& shnGb 2 PP c}igo\iyagp conpgder which controls the injection
machi ne, starting the injection control program and injecting the
conposite jnto met.al mould by injectio rews, wherein the injection 20
machi ne i%%DegtesS%t‘N@hﬁﬁqOPéW B‘P‘é’)iéﬁg into t&e&%’et al mould by a piston cylinder
t hrough high pressure, injecting 5710C cooling water into cold runner of

t he moul dMT7Q0gssivpaselyeae martielgar oduct 12%geni ng the moul d and t aki ng out
the formed product by a manipulator. 13 The product formed in the

enbodi mentr~i$qr.esi,; .r:ti.and ha od self-cleaning ability, good
toughnesgﬂ%@&f@%ﬁﬁ%b@eﬁ&#ﬁnd cori%?ée)'ssi ve strength. It always keeps
the normal tenperature without making users feel cold. 5 Enbodi ment 3 Based
on weiightMpSédgEn]PBg@alemaohﬁésthievmpdafs%ppb@r@am@rMO% 5%; 325mesh cal ci um
~ carbonate powder20% - 10 100-mesh cal ci um car bonate powder 10%

CR-834 titanium dioxide 3%;

and antioxidant 1010 2%.

The product is made bj‘ 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
stl‘iﬁs by die orifice of an extruder and cooling them to room temperature n
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

—t
n

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 c-yl.inder
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.



M700 pol ypropyl ene particles10% M600 pol ypropyl ene particlesl150/b;

MAH- G PP, mal ei ¢ anhydri de nodified pol ypropylene CR-834 titanium di oxi del%
15 and antioxidant 10101% "-)0/. 3 /0, The product is nmade by the

fol l owi ng 'steps: uniformy mxing the materials according to given anmounts-
by a m xer, 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
m xture thermally, extruding the thernmally forned strips by die orifice of
an extruder and cooling themto roomtenperature in a water tank naking
the strips into grains by a granulator, drying the grains in an oven at

100- 120C 1. HesmYE Bhnehng MRtehboliRgehNE: thestahiiAaRt BAd HaAt@od self-
| 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%;
M700 polypropylene particles | 10%;
M2600 polypropylene particles 15%;
MAH-G-PP maleic anhydride modified polypropylene 3%;
CR-834 titanium dioxide 1%o;

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 bvpass 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 granulatér, drying the grains

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



14 a charging barrel of an injection machine, nelting the grains, inputting
anount of paterial for a single product into a conputer which controls the
injection machine, starting the injection control program and injecting
the .conposite into a netal nould by injection screws, wherein the injection
5 machine injects the nelted grains into the netal nould by a piston
cyl i nder through high pressure, injecting 5-10C cooling water into cold
runner of the mould to cool and formthe product, opening the nould and
taking out the formed product by a nan}4pul ator. 10 The product formnmed in
the -enbodi ment resists water and surface dirt,- has high rigidity, good
i mpact sta evigrgingamdredast my quection, macding, eatdlingnprogdinshenpuiting '
i nsul ati on property. The thernoplastic resin conposite and the nethod for
pr epar i ngaippsduef shawrigdifey a siagto mpedictantan peMpUE Whighicoadrals the oduce
sanitary ware series, hardware series of sanitary wares, aqutdoor product
seri es, deteftian veagilipe, serieg the Bx@ITRCOMEP] $rasthiBe 8L FHE hes of
public scenes. Enhodi nment 4 - 20]§i3 sed .on_.wei ght perCﬁnta e; 1250-nmesh
cal ci um ce'BBASIR 1889 BIBRAEIAOY g%)’u HEEr BB At eV 2694 %ﬁe@g S hTIEFEPm
carbonate 26% . . . 5 M0 ol y.prapyl ene
parti ¢} esE69ANNBHBH S JHEYPFERSILAR OIS ithE é@e@%%om—éb%ﬂ%é?ﬁ%gﬁﬁydri de
modi i ed t%%é{;gﬁ %Fi)g}ll 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

—
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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%:;



CR-834 titaniumdioxidel% 5 and antioxidant 10X01% The product is nmade by
the followng steps: uniformy mxing the materials according to given
amounts hy a mxer, feeding the mxture into a hopper of 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 roomtenperature in a water

tank, nmaking the strips into grains by .,a granulator, drying the grains in
an oven at 100-120C to renove all the ﬁhter, feeding the dry grains into a
charging barrel of an injection machine, nelting the grains, inputting 15
amount ofMrRf@ralxpreryleac giangelespr obdiét i nt o computer which controls the

i njection machine, starting the injection control program and injecting

t he corrpq\sﬂgtggo?mg ﬁor%gqbﬁg ﬁg@g&l@sbyljcﬂj:ecti on screws, wherein the injection
machi ne injects t g lted grains into'the netal nmpuld by a piston cylinder

t hrough hi pr. ure, .injecti. 5-10C cooling water intg cold runner of
t he 20 n&ﬁg{fg?@g@iﬁéﬁa aﬁlgg@%‘%%@@c?&‘é’bgm Y§Ct he ﬁ%ﬂi d and taki ng out

the formed product by a manipulator. 16 inpression. It also shows rigidity
and firmERed3astaratm dioxsdene whenl¥ei ng knocked.. The sanitary wares
i ncl ude washbasi n, bathtubs, toilet, bidet, urinal, shower 5 pan and so on,

the hayd a0 war es i udes taps for washbasin and bat ht ub,
showeraSr h\é%{él,eargi%gﬁgg{e?g@mshbas?%'and bat htub, tap of kitchen sink, floor

drain, shell of water meter and so on, the outdoor products include desk,
chair, decorations of public scenes like flowerpot and so on, and the
decorative pipes of external walls can be square, round, dianond, 10

rect angulftie prskis@ i@Mnade 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, fbrming 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, drving 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, mélting 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



The invention shall not be linmted by the description above despite that it
has' been, iptroduced in details through the preferable enbodi nents. Since a
skilled person in the art can easily prepare derivatives of the invention
by- 15 nodification or replacenent after readi ng the description above, the
scope of protection shall be defined by the clains. 17 Clainms 1. A
nonnetal material nodified thernoplastic resin conposite which conprises
mat eri al s by wei ght percentages as follgms: 550-70% of filling;, 25-40% of
pol ypr opyl ene; 3-6% of mal eic anhydridé nodi fi ed pol ypropyl ene; 1-3% of
titanium di oxide; and 1-2% antijoxidant; 10wherein said filling has been
nodi f i ed ibypreseiani dt atsodshaws aigditretrad fimax €edl &ls masurdli sone ehempleasg i ¢
resin conposite of Claim1, wherein said filling_ conprises aedelforsite,
cal ci um dandsdisst e or a mixture. of aedelforsite and cal ci um car bonat e.

The sanitary wares include washbasin, bathtubs. toilet, bidet, urinal, shower
5 pan and so on, the hardware of sanitary wares includes taps for washbasin
and bathtub, shower head, drainage of washbasin and bathtub, tap of kitchen
sink, floor drain, shell of water meter and so on, the outdoor products
include desk, chair, decorations of public scenes like flowerpot and so oﬁ,
and the decorative pipes of external 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

—_
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modification or replacement after reading the description above, the scope of

protection shall be defined by the claims.



15 3. A nonnetal -material nodified thernoplastic resin conposite. of Caim-
2, wherejn,said nodification refers to nmxing and stirring: of stearic acid
(wi t h-wei.ght percentage.of 1-5% and fillings (with weight percentage of
95-99% at the tenperature of 90C 100C for 15-30 min by using a

70hi gh-speed m xer to achieve full mxing and colliding of the stearic acid
and the fillings. 1:8 4. A nonnetal material nodified thernoplastic resin
conposite of claiml1, wherein the pol yg_r opyl ene is selected from Mr00.

M2600 or a mixture of M/OO and M2600. 5 5. A method for preparing products
usi ng the nonnmetal material nodified thernoplastic resin conposite of claim

1 or claim3,. which conprises steps as foll ows: step 1: uniformy mxing
t he pol yp@&lmlse, mal ei ¢ anhydri de nodified pol ypropyl ene, titanium
di oxide, filling and antioxi dant according to 10wei ght percentages in claim

1 by a mxer; step 2: feeding the mxture into a hopper of a.doubl e-screw
extruder and formng the mxture thermally; step 3: extruding thermally
formed strjps, by the doubl e-screw extruder and cooling them .15 step 4:
feedi ng t s%rn%mehﬁor%at@mhungdb‘fec{ dgf?ml@p shicngesin 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.

—
n

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

0f 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.



step 5: drying_ the grains in an oven; step 6: feeding the grains into a
charging, barrel of an injection machine, nmelting the grains and injecting
the conpgsite from the charging barrel into a nmetal nould of the product
by the injection machine; 20step 7: injecting cooling_ water into cold
runner of the nould to cool and formthe product; step 8: opening_ the
moul d and taking out the formed product. 19 6. A nmethod according to claim
5, wherein the injection machine used jn step 6 injects the nelted grains
into the netal nmould by a piston cylinder through high pressure. 7. A
‘met hod according to claim®6, wherein the tenperature of the cooling 5.

wat er usett Amenmptadl metaiaogodgied themmepkistioatesii ebmmpatife ef claim 1,

t hernopl astic resin conposite of aiml or claim3, wherein said conposite
can be applWberas the p@lrpropaneratsselgeed, ragr M@ M26hpr armpixigref

out door . praducts, an ecorative pips of 10outside walls and decorations of
pub?ic sgeﬁ@§QO?ﬂ“?h%2goo- PP y ' :

-

5 5. A method for preparing products using the nonmetal material modified
thermoplastic resin composite of claim 1 or claim 3, which comprises

steps as follows:

step 1: uniformly mixing the polvpropylene, maleic anhydride modified

polypropylene, titanium dioxide, filling and antioxidant according to
10 weight percé.ntagés 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;

step 4: feeding the strips into a granulator to form grains;

—
n

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;

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.



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

through high pressure.

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

~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 decoratn e pips of

outside walls and decorations of pubhc scenes.



