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WATER- SAVI NG TO LET MADE OF NOVEL THERMOPLASTI C RESI N AL AND
A PREPARATI ON METHOD THEREOF FI ELD OF | NVENTION 5 The pre ,’
relates to a sanitary ware and particularly to a 2L or 3L fabrlcate

wat er-saving toilet made of novel thernoplastic resin corrp Waterial and
a preparation nethod thereof. The toilet efficiently saves water.

BACKGROUND OF | NVENTION Currently, nobst joilets in the mar ki‘mmmmﬁmmﬂmmmy
ceramics, that is, sintering 10 china clay. The clay is nad

expected shape, fired, glazed and sintered. The sintering processooequires

a quantity of -A:MBMCMBEUMOSJ@WWEI&?HWNGW%E‘T Mﬂ@ﬁimﬁn and

energy consunption, resulting in air pollution e uneven ure
during sintering RHERMGRLASTEIERESIN 0©OMPOUNDMATERIAY AXPH R @ mass of
wast es, | arge energy consunﬁgl on, secondary pollution and high cost. 15
Furthernore, resources of B ?A&@T&NNEW MHREREORans no ceram c
sanitary appliance can be produced when the clay is used up. Therefore, the
ceram c sanitary appliance industry is unsustainable. Additionally, ceramc
greatly deforns during sintering, so the inner dianeter of the flushing

pi pe may be HWEELBrOBANVENTIONer surface may be rough, hindering water flow
and consequently requiring nore 20 flushing water and nay increase the
possibility of blockage. Mreover, the thick ceramc material neans smaller
cavity vol én@ heprosprt Ngenton lcﬂatttSh@ 8 ammtdrptvedre vl WarticuldlyStd 8 2anet Ber cause

of bl ockage. t und terial s on the market, such
as acrylic, garb ;ergéll}lﬁ&sga |tsg€€afvrll tﬂﬁ @? nggéﬁoé?l moplagticy gesin swnpordeani ng

property, prmateriabdndapprlepsiativd inbthod T |l ty. SUWARY
OF I NVENTION 5 The pr eseir)lt i nventi oﬁm?gﬁt gﬂg?%{?} dfﬁcggnﬁggé\(ega e

wat er-saving toilet made of novel thernoplastic resin conmpound material.
The toilet has a flushing pipe with a snooth inner surface and an even
inner dianeter which is larger than that of other toilets of the sane size
and makes thg.,f snmoot h. The toilet also makes the best of-

si phon to sa dkﬁ‘f'mﬁ (Slfczb&ﬁt H%kage. Moreover, the toilet 10 is nade
of a conmpound naterial containing i norgani c stuffing and thernoplastic

resin by injeghéf | i ke ceramc and has smal | er
wei ght, better selI} mysggdgllgtnsg&gtp Ec:)tl%arrge arg mads B8t syt bés »gotiBteriBgk and

hi gh cl as&0 chlﬂ'a)claxead}hetcﬂm/ gondd mbﬁt\he exbé’tﬁedoﬁﬁ‘f,@nﬁreungﬁggd 2 Bhyvigdes a
fabri cat ed er-saV| n&ct oi | et. made of novel thernoplastic resin compound

mat eri al § HRRGPE RECESTrauines aquantiy Ry caploon tgrigsis asd iceusee siassiby

i njection nvdaelb I n bo wat outlet of the
mall n body is se({hg?%u-gflﬁgtaggve\g%r gmgd@ﬁﬁ)ﬁé%smﬁ cfvy F’%{ﬁ‘&‘ ﬁ}l‘fslllﬂeﬁ@n wat er

pi pe outl et t@peatur¢ dutigesisiedag walylcradk drhideforai te eshucs, WaLIEH H/h heks 2
wat er tank, zcg %V{etylat the bottom of the water tank, the caV|ty bel ng
i nt egr at ed Pn TSP SAt FBRURMPEGN. ¢ peeondarsr Pelwtion andwhighpicpst. openi ng

'andaflusﬂﬁlmgthpnﬂ@lfU&h@Srgfgg AAN Vit e far _end fromthe
wat er tank, the caV|etyS| SCI n corr%‘runl g%‘?lgaggl%wl\%}% Htﬁ’eg%arll%c%ra%c BVI?We mai n

pi pe openi ng').pphance can be produced when the clay is used up. Therefore, the ceramic
sanitary appliance industry is unsustainable. Additionally, ceramic greatly deforms

during sintering, so the inner diameter of the flushing pipe may be uneven and the

inner surface may be rough, hindering water flow and consequently requiring more

20 flushing water and may increase the possibility of blockage. Moreover, the thick

ceramic material means smaller cavity volume of the toilet of the same total

volume. This is another cause of blockage.



3 and‘a si phon pipe, .the top of the siphon pipe being higher than the main
body's water aqutlet, a water inlet is set in the upper end of the siphon

pi pe, and is in comunication with the main body's water outlet, the | ow
end of the siphon pipe is connected with a downconmer. 5 The fabricated

wat er-saving toilet is made of novel thernoplastic resin conpound material,
the novel thernoplastic resin conpound material conprising the follow ng
materi al s by wei ght percentages: Inorganpc stuffing: 50% 70%

Pol ypropyl ene: 25% 40% 10 Mal ei ¢ anhydri de nodified pol ypropyl ene: 3%
6% Titaniu HOXI Q r: 1% 3% And.antioxidant: 1% 2. wherein said
i norgani ¢ stu P?%glgl%sepﬁg%ﬁ\‘ef &8%?&3 %%%H‘ﬁl% ofcthg matket; sughas fagpilice ared
wat er - savi ng yh ikl e; 0 r stig.resin 15 conpound nateri al
nent i oned abgégtllsggiléc}qgmgﬁ g’?c?a%lesigtn&?% gg‘?'{r%%éd Sega'fﬁzﬁvnﬁi RIPga- P?S%t\ﬁéf ght
per cent age ohpsiicabiling appéadarrBeRardG uaBlyght percentage of stuffing and

m xed by a high speed mxer for 15-30°mn at 90-100C so as to sufficiently
m x and collide the stearic acid and stuffing. As to the fabricated

wat er-saving toilet made of novel thernoplastic resin 20 conpound nmateri al
menti oned ab he inorganic stuffing is wollastonite, or calcium

car bonat e, ogﬁﬁfllﬁ‘%}?g%lmmi te and cal ci um carbonate. 4 flushing

pi pe are snmooth by polishing and painting, so that the flushing process can

" be snooth an | ockage can be prevented, .As {o the fabricated water-saving
toil et matd?;I gPpﬁge\%/eerﬁ Pheélﬁﬂﬂﬁ Hg?rioc‘f‘dreé’s ahrieaieeh yatsar shdng qilet medatof oeed above,
t he siphon pihegméopslasitaRsh éSmpdind! heQHhRr THEEBiIS ftz?svgrtﬁﬁhfﬁﬁt &Pgl‘yﬁ%% better
0 eto

si phon force, h(%gce i nproving the cleaning capability ilet.” As to
the fabri cat ¥BO%ARREr SEAGANdGAN even ke dmetervehich elargep et that sfashdt

conmpound mat gfLal t.Lon above, the tpilet is formed by connecting the
mai n body, \/vif'g)}tilgt;%l ?%E,Shlﬁfeﬁss TR RS tgﬁcfpuéj#‘ﬁﬁ(ﬂﬁoiﬁsbé{nof"th- i Shedlgealsent in
di sassenbl y, makescthe distog sphon Mesdve enaacad plhRheBRcER. 0B6RBIG, IRithgls are
formed in intering and are difficult to clean and nmaintain. As to

ol e : Il :
t he wat er 1@2’\?%6"%8??&9%‘&@ BRteHY epntaingeninpreasici guifingi andcibamoopiakticat er i al
ment i oned abvg, ko1 Lh: are.sealed b eal .rings to
prevent po Sg‘?glﬁebys\glgeg}lg{l% g{r}g g(ﬁﬁ f&ﬂk lll% ceramic ané %as sr}llalfer weight, getter
self-cleaning property, is practical and has good look and high class.

To reach the goals above, the present invention provides a fabricated water-savihg
toilet made of novel thermoplastic resin compound material containing inorganic

15 stuffing and thermoplastic resin by injection molding. The toilet comprises:

a main body, a water outlet of the main body is set in the lower part of the main

body, and a flushing water pipe outlet is set in the side wall of the main body’s

water outlet;

a water tank, a cavity at the bottom of the water tank, the cavity being integrated
20 and in communication with the water tank, a main pipe opening and a flushing pipe
inlet are set on the cavity in the far end from the water tank, the cavity is in

communication with the main body by the main pipe opening;

a flushing pipe, the ends of which are connected with the flushing pipe inlet and the

flushing water pipe outlet respectively;



15 The toilet provided by the present-invention is nmade of novel .

t her mopl asti c .resin conpound material which conprises inorganic stuffing

| i ke natural ore powder, as well as thernoplastic polyners. The materials

are adequate and easily avail able, which can support the sustainable

devel opnment. The conpound material can be injection nolded by an injection

machi ne, which results in | ow energy 20 consunption and hi gh yield.

Conpared with ceram c products of equivatent strength, products nmade of the

conmpound naterial is capable of thinner walls and larger internal diameters

of the fl ushandapipenaripe,shphemopitpesiplam pipetbeindchibitirihin FRYmSIRRAR:d N a

shorter tine enc egavin g@ter efficiently. The present invention al so
|

provi des a préParifrhit WeFRdehss t9hdn ibg 8PP aidngl thei sithon2Bipematel &f innovel

t her mopl asti gomAeShitaGOMWAHR : JdM s wHS RS he faqllowng steps: 5
Step 1, preparation of corrp%uﬁg;nerr[gd rsi‘g% gréfﬁglﬂ%glz&wrﬁ%giO(r%éhep%wg’r%% Sene,

mal ei ¢ nodi f FerepisH yrithopgdveremet.i t ani um di oxi de powder, stuffing and

anti oxi dant of said weight percentages evenly in a mxer, adding the

m xture i ngo ﬁ ?%Pper of a doubl e screw extruder, thermally formng the
moxture, exttOdiHGCPES WA AYEErioNe isBrade vl movelthermamlastis egsimborspatinds,
.cooling the sitdriah, tHuldoh &g th ? ri i .anul at or. to ,make
granul es and drying the granu%}glgﬁggﬂlgdrgégn;cgléf)&é@dg,rg%fg%%uggrin%s%g thi | et
parts by inj Edlomanrg meledplsdy waeltipegrentageconmpound mat erial granul es into the
charging barrel of an injection machine, nelting them injecting the nelt
into netal nFuI ds.of the mmjn 89dy, wat er tank, flushing pipe 10 and siphon
pi pe respect IPERMC B8t PRHE-F9%0C cooling water into cooling water pipes
of the metal noulds to solidify the products, opening the noulds and taking
out the fornpgly Rne-St £, 3400f,1 Xedly connecting the parts to neke a '
toilet: fi xedglgiy}/ﬂ?g%%g%t %ajﬁ/e ﬁ%shl ng pipe to the flushing pipe inlet and
outlet, fixedly connect the upper end of the 15 siphon pipe to the water
out | et of 10 hiefaledi arthiydeideimarifled poB@rofyidHas bR @¥ery joint to prevent water

| eakage. As to the preparation net hoa of the water-saving toilet nmade of
novel thernoplastic resin conpound material mentioned above, said Step 3

al so conpri sedanausdigxideopovpdsri $%i-Agp,and painting i nner walls of the

fl ushi ng pi pe and 20 si phon pi pe before connecting the parts. Conpared

W th ceramc tﬁ?i let, the f agri cated water-saving toilet nmade of novel

t her nopl ast i 0 AR bnd: material is nore likely to be free from

bl ockage during the flushing, and the deformation of this product can be

better contrghded-saiiNfo %‘il%g{ugu?&ggg(gdapgdp‘%ﬂpg%ecgi. n process. The noul ds

of the toilet's parts c d°24% the parts' surface
w Il be snoother. Painting of the inner surfaces of the pipes before

assenbly ensAis as ehet fabiRhitd SWRRE-BavidY fBE&S maldibleoss iané]F‘t}{%h%ﬁlaé% ¢ GEham ¢
toilets a#e formed by single-side absorption of slurries, | i cht he

i nner sur FPac@mPouhABEE1al Meptiprediaboraseidohodifivaionse veried ght oy mébeing 6- cer ami c
products wh i; treated wth gl f.,) 1 ing cannot be free of rough
i nner surfaﬁgd\ﬁé}l@ﬁ e?lgeﬁl & ioﬁtgs G goud g’i‘fgégr?gg)‘f SF180Y PereGRiage ofstudling he
products madedbyixedjpect high spéed mixeh fdreiss3 eI R anosl 1 bl S 5L Mﬁg@é&ﬂ““ S

For exanple, it is sy to control the length tol erance of an cm | ong
product maddErand SAPGE M Searisrasid and siwtfingn 0. Snmwhile it is hard to
control the length tolerance of an 80 cmlong ceram c product within 1.5mm

I't is obviousgd y,tfat ter-saving . .toilet nmade of novel thernoplastic
resin co_rrpoundX(r)ra gr fagpg?t\é\@nlﬁ% r'ﬁ’é’f‘lg«gr’o‘%ﬁaﬁlafl%é’ cBPYEH deraenlestis rasin
def or mat i20n camgpotimd @341 . mentioned above, the inorganic stuffing is wollastonite, or

calcium carbonate, or mixture of wollastonite and calcium carbonate.

As to the fabricated water-saving toilet made of novel thermoplastic resin

compound material mentioned above, the inner walls of the siphon pipe and



The wat er-saving toil et nade of novel thernoplastic resin conmpound material
10 provided by the present invention features easily obtained material,

si npl e operation, high production efficiency, |ow energy consunption,"
environment friendly property and sustainabl e devel opnent. The toil et
produced by said nethod requires 3L water for full flushing and 2L water
for mnor flushing while the full flushing water of the products in the
mar ket is usually 4.8L and the national 45 standard is 6L, show ng

excel |l ent water saving capacity (saving 1.8L and 3L respectively conpared
wi th the or dilsghiyg pipedurcsnsoath by pobishieg arahedintitgasadradihe Tikking @réks gmovi ded
by the presepé Srimgvtlgllnti g’p gi vals .the cergmc toilet in inpact resistance and
mechani cal strenge and Blqekage gan bepgeveg i sfactory in self-cleaning and

bl ockage prevention, snooth in flushing and highly qualified. 20 BRI EF
DESCRI PTI ON &k RANY O 1 o108t t ture t.ch of .t he .

wat er - savi ng tsoi | et #l%écag%‘dglr%astgﬁsakﬁértﬁg ané I c%l;fe%@r%?(fg%nool%ﬁﬁﬁa{eélpi al of
the i nvent i opompqunBETALHEMRESSRI £50VENhEOF phdVENE i Bhapbead BciRRbEla} dg¥poposal
of the present inventi.on is further_ described with reference to the figure
and enbodi Srefﬁvgr.se RS EIXR G\RtteTsiphgy foeceq hencg dmpegving the cisanimeapsbilitveofpr esent
i nvention cotferois®@s a main 5 body 10, a water tank 20, a flushing pipe 30
and a siphon pipe 40. The main body 10 has a water outlet 11 in its |ower
part and a flushing water pipe outlet 12 in the side wall of the water
outlet 11. The tWattkr falndatcdO waas-savinavioilyt 2dadet of heoveDtth@Mopldige CRYint y 21
isin comrunicé:rraltti on vm'tth thetmai n gogy 10 qnd, is integrated and in

conmuni cat i of WA YR BINHORRY akeyes die Rl {ormeshby penerino e maa a

f 1 ushing pi pBody)lveiter2Agk, ANBh&@t pi i nfé, &disicdBnt from
the water tank 20, the cavi t?l% llﬁ?gﬁ@glpg%y Ini’ (%étsicgﬁ{ﬂ%?etn&qlﬁ rcllgsggnsg?ln ody 10
by the mailfh piegungpadimynaanceTderasishoterting fdileshargfophpe iBGviale by

connected w {:h t:he i i inlet 212.and the flushing water pipe
outlet 12 regslgtee[(‘:1 i’\E/Jé‘{l j%{%%ugltﬁglﬁ?%ﬁl%ﬁ@éi%l et 212 is in 15 communi cation
with the flushing water pipe outlet 12 in the side wall of the water outlet

11 by the flHshé 0@ WitBesadthg 1B quoaltgempﬁggg@y%&%wn@eﬁ e

si phon pipe 40. The inner wall of the flushing pi I's 'snmpot h an

non- adhesi vemgnigoned apevd, ¢Hijeigtsafdhpwmilat amgealdhby ktalsinigne piepent Psdiblef | xedl y
connected wi th fﬂ%g l.ushing pipe inlet 212 and the flushing water pipe
outlet 12 fixed y fl.anges and 20 seal rings. The siphon pipe 40 is
shaped as an irregul ar deep reverse U and the peak of the siphon pipe 40 is

hi gher than Theiirt Efov‘i&éH't%tth%]p?ﬁ:sI VAR i€ dgfovf;r{&gelfﬁ%?m%&iﬂeere“o s

provided with a water inlet 4 I xedl'y connecte € er cottlet 11
by flanges a¢mnpaaa matergd whittecdmoprises endganic $thifing ljdeomtphlpee 4dwider, psovi ded

bl pe 40 15 SHOLER CRBORBHIARELEGe Homer Bl de Al sl PRl he.
toilet is fowhietl day soppuIeEic §iBtaidaBleN@valoBRHL. 1Phe BRPWERILMal@AK 4P be t NE
injection ‘molded by an injection machine, which results in low energy
20 consumption and high yield. Compared with ceramic products of equivalent
strength, producté made of the cofnpound material is capable of thinner walls and
larger internal diameters of the flushing pipe and siphon pipe, so that the toilet may

siphon in a shorter time, hence saving water efficiently.

The present invention also provides a preparation method of the water-saving toilet

25 made of novel thermoplastic resin compound material, comprising the following

steps:



fl ushing pipe 30 and,the siphon pipe 40 by flanges or other connectors and
5.prevented fromwater | eakage by seal rings. It is convenient in '
di sassenbly. cl eaning and mai ntenance whereas the ceranic toilets sintered
in whole are inconvenient in disassenbly, cleaning and mai ntenance. The
preparation nethod of the water-saving toilet nmade of novel thernoplastic
~resin conmpound material is further described in detail below. 10 In the
foll owi ng enbodi ments, the cal cium carbogate and wol | astonite are nodified
by preprocessing in a high speed m xer by m xing 1.5% wei ght percentage of
stearic aci d St éHz2p@atioredf corgppuidnhaiéHaléEmaesd nA8ingYpolrehillerRe hi@it age of
cal ci um car borg&hﬁeé)r wol |l astonite in a .Izlii gh speed m xer at 90-100C for
15-30 min so BeUPET RokPIoRYEAEy Qrangum digxide Popidere spuking prdhantioxidantofbsaid
stuffing. Thewéi@lﬁigfet&ﬂtaéés @G 48 HHPUABHS BOthiVBL i?ﬁ)té)ﬁ% Sr 687 d8%ble
sufficiently bl ended with pol ypropyl ene, ich greatly 1 ncreases e
conpat i bi | i t yersat Getedet. bermallyrforhmgahe ndetre asesdiap ffac expider abobtapi i on of
cal ci um car .astonite, .thereby.leading to a nuch higher ratio
of cal ci umstgf%rIa E‘%)‘égrgc{e I%gér%élj\}\agl %tgg%’o%qoth@gi tﬁ?et%rép% &herrﬁf’%lregaﬁtf.lp%(‘)‘}tothe

nodi fi ed nonrgedrailatbiemakel gasrules HAMPAHR th @by Hgsed high filling 20
capacity. The nodified nonnetal material wth good conpatibility and high
filling capacity enables the sanitary products nade of such material by

i nj ection to ke gewskchonioditoyet prrghbys imjectighhmotding: ofebding riksicsinpbesl and a

natural ston ) odi t Based o i ght percentage 251, 250- nesh
wol | ast oni te%pl)%gvr\grl g %bny?es nfe Hle c}largmg garrerl (;I%B angmjecgon mac 1nggm$b@grpb§rﬁ,

wol | ast oni t e iggeutiary 6% Gflo PRIAINHOENS O ErTMAMUbKRS, %@V&Ngﬁgql@ﬁg}zgﬁpyl ene
granul es % MAH: G- PP nal ei ¢ anhydride nodified pol ypropyl ene 5% - 834
titani um di oﬁpééwg@mpe spegitviebx ildaeiingl 5460°C koo vater iproegaiiat i wateof
conmpound mat gfj.al M X . stirring the terials according to
the formi a dsacrry Teef e ahadi A R b B g EnE Tty Tef ofF e the
materi al s, adui thg fotmedmiaxsure of a necessary anount into the hopper 10 of a
doubl e screw extruder through the feeding inlet and bypass feeding inlet,
thermally formng the m xture, extruding to conpound material strips,

cool i ng the St psivtedly ergmestingpie arrts ¢o maka aviailetr fixedi copusict itregflashéngc ool ed

strips into a;qQr - to_. ranul es d.drying . the granules_in an
oven at 1000-%?%0%“?%6@%&%’ P 1§\§‘ Ilﬁte & nﬁ)?lg?tu?ig(?dligoﬁg‘ﬁ 'g,e “gP‘Efd?Rfit PHhcof
toilet parlfs siphon pipectithe wandrdiuigt of @edbilg dndeapdly &6l GABPRUALTRISH i0dl
granules into a chargi ngﬁéarrel of an injection nachine, nelti’ng them

i nputting t hETYRBUNRCIe ferials for one product into the control program
of the injection machine, activating the injection control program
injecting th t LNt . | ds through the screw rods, n ly a

pi ston cyli ng\esr%% nﬁth%)%p E%nghneﬁaho%t 8%2{%1% %‘eat‘?féstahllngnﬁ(f}]easmﬁﬁae tffe novel

cor r espondi nthepaoplastict hesimeéombndy, natgialeheiticnakabdvee hiushipng Rige and
t he si phon pi ge% .usi ng{ hi_gh pressure, injecting 5-10C cooling water into
cool i ng wat eFOBPIES G Steh &ormpelishing: andspainting inehwaPs of dhet Spshogee pipagantihe
nmoul ds andgt aki e by mani pulators; 10 to the water
out | et byqpl' g?g@gpgﬁg’eg’gﬁ?‘{rﬁ’é&?ﬁéﬂ?éﬁ%s with seal rings to prevent water
| eakage. The toilet in enbodinent 1 |ooks |ike marble and shows rigidity
and firm f eeConibaredt witlkcegirdnaoidie thebRbflBatkd M@ bavihB &ofl @ShadE 5 hbverar €

shown in Tables 1, 2 and 3. _
thermoplastic resin compound material is more likely to be free from blockage

during the flushing, and the deformation of this product can be better controlled.
The toilet is made by an injection process. The moulds of the toilet’s parts can be
25 plated and polished. so the parts’ surface will be smoother. Painting of the inner
sqrfaces of the pipes before assembly ensures extremely smooth surfaces. The
siphon pipés of ceramic toilets.are formed by single-side absorption of slurries, in

which the inner surface roughness is hard to control. Even some hich grade



SEnbodi ment 2 Based on wej ght percentage: 1,250-nesh wol | astonite power 40%
325-nmesh wol | astonite power 20% M/00 pol ypropyl ene granul es 12% 10M2600
pol'ypr opyl ene granul es 18% MAH- G- PP nul ei ¢ anhydri de nodifi ed pol ypropyl ene
5% CR-834 titani um di oxi de powder 3% Anti oxi dant 1010 2% Al parts are
made using the nmethod in enbodinent 1. To further ensure snooth 15

flushing. the inner surfaces of the flushing pipe and siphon pipe are
pol i shed and painted to make them snpot hgand non-adhesi ve before connecting
the parts. Al the parts are connected after such process according to the

met hod i n enbrsgimigmproducts whosEhppeisaird BéatedwaipQBk TRt GanhOOkSfbd Bﬁrdﬁgﬁb' e
and shows ri 3i di t%l'rénd fiirmfeel of 20 natural stone when being knoCked.
The test result¥ S ABURE Sitering) @ 1o unevem@lagingEnbediemante, sheBamddcton

wei ght per cenhaieby ﬁl@&@bﬁﬁ%‘ﬂm le§§ ggﬁhnég%%‘a}ﬂ‘%&aﬁgé’/" r0d88tﬁatF ar 562%1%,016

11 500-nmesh cal ci um carbonate 20% 1 cal cium car
pol ypr opyl enes §sariaicertralobs aghdolvalngpodpy Beom Ighaprodes: m&ld S g

mal ei ¢ anhydr . i of .1 ol ypropyl ene 3% CR-834 titani um di oxi de powder
1% Ant i oxi an*lg[g%%ggﬁ}g}g %%qup‘élﬁ[es”ésr}éargréﬂéoﬁy’ltt%leﬁéﬂlﬁéw@me@rﬁbbc&omt 1.
To further ersng eeranoplodubuUsithiddl ste N f > JJushing pi pe
and si phon pi pe aﬁr)rg polbi shed anld 10 paint gg&ztvgwrsrgﬁgﬁfH%mwé%g%{%ygdgod%g

0

non- adhesi ve e ibemmapdpstip gepiardompouré dhaterial is rhixeh pattdrsthan he |
connected aftgf U%legsriﬁgd%ﬁogﬂl?ﬁﬁ@%%rto the nethod in enbodinment 1. The

toilet in enmbodi nent WChnd shows rigidity and firm feel
of natural stone when being knocked. The test results are shown in Tabl es

1, 2 and 3. The water-saving toilet made of novel thermoplastic resin compound material
10 provided by the present invention features easily obtained material, simple

operation, high prodﬁction efficiency, low energy consumption, environment

friendly property and sustainable development. The toilet produced by said

method requires 3L water for full flushing and 2L water for minor flushing while

the full flushing water of the products in the market is usually 4.8L and the national

15 standard is 6L, showing excellent water saving capacity (séving 1.8L and 3L

respectively compared with the ordinary products ana the national standard). The

toilet provided by the present invention rivals the ceramic toilet in impact

resistanc.e and mechanical strength and is delicate, satisfactory in self-cleaning and

blockage prevention, smooth in flushing and highly qualified.

20 BRIEF DESCRIPTION OF DRAWINGS

Figure 1 is the structure sketch of the water-saving toilet made of novel

thermoplastic resin compound material of the invention.



15Enbodi nent 4 Based,on wei ght percentage: 800-nmesh cal ci um carbonate 18%
6Q0- mesh cal ci.um carbonate 26% 80-nmesh cal ci um carbonate 26% 20M700 .
pol ypropyl ene granul es 10% M2600 pol ypropyl ene granul es 15% MAH G PP galelc
anhydri de nodified polypropyl ene 3% CR-834 titanium dioxide powder 1%
Antioxidant 1010 1% All parts are made by the nethod in enbodiment 1. To
further ensure smooth flushing, the inner surfaces of the. flushing pipe and
si phon pipe are polished and 5 painted tp nmake t hem snoot h and non- adhesi ve
before connecting the parts fixedly. Al the parts are connected after such
process acco%?&&@%%ﬂﬂﬂN@Eﬂﬁvaﬁle The toilet in enbodi ment 4
| ooks |i ke marble and shows rigidity and firmfeel of natural stone when
bei ng knocke res s are shown in Tables 1, 2 and 3. 10Table 1:

Thtt
Vi sual inspegp? ' @gﬁwpp%?FPﬁgwﬂﬁﬁﬁét§WPW“§h%éﬂmMEHESH¢Wd\ﬂ@pe&n&m&e

qual ity Techpy GakighRUHI&BRAIRefrP0odi ment 1 Enbodi nent 2 Enbodi nent 3
Enbodi nent 4 Crac E

As shown in figure 1, the toilet provided by the present invention comprises a main

5 body 10, a water tank 20, a flushing pipe 30 and a siphon pipe 40.

The main body 10 has a water outlet 11 in its lower part and a flushing water pipe

outlet 12 in the side wall of the water outlet 11.

The water tank 20 has a cavity 21 at the bottom, the cavity 21 is in communication
with the main_ body 10 and is integrated and in communication with the water tank

10 20, a main pipe opening 211 and a flushing pipe inlet 212 are set on the cavity 21
~ in the far end away from the water tank 20, the cavity 21 is in communication with

the main body 10 by the main pipe opening 211;

The ends of the flushing pipe 30 are connected with the flushing pipe inlet 212 and
the flushing water pipe outlet 12 respectively. The flushing pipe inlet 212 is in
-15 communication with the flushing water pipe outlet 12 in the side wall of the water
outlet 11 by the flushing pipe 30, and accordingly in communication with the
siphon pipe 40. The inner wall of the flushing pipe 30 is smooth and non-adhesive
due to polishing and painting. The flushing pipe 30 is fixedly connected with the
flushing pipe inlet 212 and the flushing water pipe outlet 12 fixedly by flanges and

20 seal rings.

The siphon pipe 40 is shaped as an irregular deep reverse U and the peak of the
siphon pipe 40 is higher than the water outlet 11. The upper end of the siphon pipe
40 is provided with a water inlet 41 fixedly connected with the water outlet 11 by

flanges. and seal rings. The lower end of the siphon pipe 40 is provided with a



Not allowed Qualified Qualified Qualified Qualified VWrinkle Not _obvi ous
Qualified Qual.ified Qualified Qualified Defect Not aIIovveq QJallfleq -
Qjei'lifi'ed Qualified Qualified Wite spot Not obvious Qualified Qualified
Qualified Qualified
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downcomer (not shown in the figure). The inner wall of the siphon pipe 40 is

smooth and non-adhesive due to polishing and painting.

The toilet is formed by connecting the main body 10, the water tank 20, the
flushing pipe 30 and the siphon pipe 40 by flanges or other connectors and
5 prevented from water leakage by seal rings. It is convenient in disassembly,
cleaning and maintenance whereas the ceramic toilets sintered in whole are

inconvenient in disassembly, cleaning and maintenance.

The preparation method of the water-saving toilet made of novel thermoplastic

resin compound material is further described in detail below.

10 In the following embodiments, the calcium carbonate and wollastonite are modified
by preprocessing in a high speed mixer by mixing 1.5% weight percentage of
stearic acid (Ci¢H»O,, melting point 69.6°C) and 98.5% weight percentage of
calcium carbonate or wollastonite in a high speed mixer at 90-100°C for 15-30 min
so as to sufficiently mix and collide the stearic acid and stuffing. The modified

15 calcium carbonate and wollastonite can be sufficiently blended with polypropylene,
which greatly increases the compatibility between the materials and decreases
surface oil absorption of calcium carbonate or wollastonite, thereby leading to a
much higher ratio of calcium carbonate or wollastonite in the compound material.
So, the modified nonmetal thermoplastic compound material has a high filling

20 capacity. The modified nonmetal material with good compatibility and high filling
capacity enables the sanitary products fnade of such material by injection to have

good rigidity, high strength, corrosion resistance and a natural stone feel.

Embodiment 1
Based on weight percentage

25 1,250-mesh wollastonite power 30%



Mttling Slight Qualified Qualified Qualified Qualified Bubble Slight
QJ&Hfigd nglified Qualified Qualified Pit .Slight Qualified QJallfled
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100-mesh wollastonite power 20%

M700 polypropylene granules 15%

M2600 polypropylene granules 25%

MAH-G-PP maleic anhydride modified polypropylene 5%
5 CR-834 titanium dio>.<ide powder 3%

Antioxidant 1010 2%.

Step 1, preparation of compound material granules: mixing and stirring the
materials according to the formula quantity in the blender sufficiently to evenly
distribute the materials, adding the mixture of a necessary amount into the hopper
10 of a double screw extruder through the feeding inlet and bypass feeding inlet,
thermally forming the mixture, extruding to compound material strips, cooling the
strips to room temperature by a water tank, putting the cooled strips into a
granulator to make granules and drying the granules in an oven at 100°C-120°C to

remove all the moisture;

15 Step 2, production of toilet parts by injection molding: feeding the dried compound
material granules into a charging barrel of an injection machine, melting them,
inputting the amount of materials for one product into the control program of the
injection machihe, activating the injection control program, injecting the melt into
metal moulds through the screw rods, namely a piston cylinder injecté the melt into

20 the metal moulds of the corresponding parts (the main body, the water tank, the
flushing pipe and the siphon pipe) using high pressure, injecting 5-10°C cooling
water into cooling. water pipe of the moulds to solidify the products, opening the

moulds and taking out the formed parts by manipulators;

Step 3: connecting the parts fixedly to form the toilet: fixing the flushing pipe to
25 the flushing pipe inlet and outlet by flanges, fixing the upper end of the siphon pipe
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to the water outlet by flanges and sealing the joints with seal rings to prevent water

leakage.

The toilet in embodiment 1 looks like marble and shows rigidity and firm feel of

natural stone when being knocked. The test results are shown in Tables 1, 2 and 3.

5 Embodiment 2

Based on weight percentage:
1,250-mesh wollastonite power 40%
325-mesh wollastonite power 20%
M700 polypropylene granules 12%

10 M2600 polypfopylene granules 18%
MAH-G-PP malei_c anhydride modified polypropylene 5%
CR-834 titanium dioxide powder 3%

Antioxidant 1010 2%.

All parts are made using the method in embodiment 1. To further ensure smooth
15 flushing, the inner surfaces of the flushing pipe and siphon pipe are polished and
painted to make them smooth and non-adhesive before connecting the parts. All

the parts are connected after such process according to the method in embodiment
1.

The toilet in emb.odiment 2 looks like marble and shows rigidity and firm feel of

20 natural stone when being knocked. The test results are shown in Tables 1,2 and 3.

Embodiment 3
Based on weight percentage:

1000-mesh wollastonite power 40%



| mpuri-ty Not obvious Qualified Qualified Qualified. Qualified Tab :
Pgsi caly perfarmance test results of the toilets in enbodinents 1-4

Physi cal. properties Technical requirenents Enbodi ment 1 Enbodi nent 2

Enmbodi ment 3 Enbodi ment 4 Roughness, % <4 1.6 1.3 1.4 1.4 Load resistance

11
500-mesh calcium carbonate 20%
100-mesh calcium carbonate  10%
M700 polyprop-ylene granules 10%
M2600 polypropylene granules 15%
5 MAH-G-PP maleic anhydride modified polypropylene 3%
CR-834 titanium dioxide powder 1%

Antioxidant 1010 1%.

All parts are made by the method in embodiment 1. To further ensure smooth
flushing, the inner surfaces of the flushing pipe and siphon pipe are polished and
10 painted to make them smooth and non-adhesive before connecting the parts fixedly.
All the parts are connected after such process according to the method in

embodiment 1.

The toilet in embodiment 3 looks like marble and shows rigidity and firm feel of

natural stone when being knocked. The test results are shown in Tables 1,2 and 3.

15 Embodiment 4
| Based on weight percentage:
800-mesh calcium carbonate 18%
600-mesh ~calciurﬁ carbonate 26%
80-mesh calcium carbonate 26%
20 M700 polypropylene gfanules 10%
M2600 polyprobylene granules 15%

MAH-G-PP maleic anhydride modified polypropviene 3%
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CR-834 titanium dioxide powder 1%

Antioxidant 1010 1%.

All parts are made by the method in embodiment 1. To further ensure smooth
flushing, the inner surfaces of the flushing pipe and siphon pipe are polished and
5 painted to make them smooth and non-adhesive before connecting the parts
fixedly. All the parts are connected after such process according to the method in

embodiment 1.

The toilet in embodiment 4 looks like marble and shows rigidity and firm feel of

natural stone when being knocked. The test results are shown in Tables 1,2 and 3.

10 Table 1: Visual inspection result of the toilets in embodiments 1-4
Appearance | Technical . Embodi_ment 1 Embodiment 2 Embodiment 3 Embodiment 4
quality requirements
Crack Not allowed Qualified Qualified Qualified Qualified
Wrinkle Not obvious Qualified Qualified Qualified Qualified
Defect Not aliowed .' Qual.iﬁedA Qualified Qualified Qualified
White spot Not obvious . Qualified Qualified Qualified . Qualified
Mottling Slight Qualified Qualified Quali.ﬁcd . Qualified
. Bubble Slight Qualified Qualiﬁed Qualified Qualified
. Pit Slight . Qualified Qualified Qualified Qualified




i fi ified : hi it lts of the toilets
alified alified Table 3: Flushing capacity test resu _
Fﬁ.enbodinéﬁts 1-4 Flushing capacity Technical requirenents Enbodi ment 1
Enbodi ment 2 Enbodi ment 3 Enbodi ment 4 Ful |l fl ushing nm Total residual ink
line after flushing not Ionger than 50 0 0 0 O Total residual ink line

after
13
Scratch Not obvious Qualified Qualified Qualified Qualified
Repair trace Not obvious Qualified Qualified Qualified Qualified
Concave Not obvious Qualified Qualified Qualified Qualified
Color Color of the Qualified Qualified Qualified Quatified
difference whole set
product shall be
basicalty the
same
Impurity Not obvious Qualified Qualified Qualified Qualified

Table 2: Physical performance test results of the toilets in embodiments 1-4

Physical Technical Embodiment Embodiment 2 Embodiment 3 Embodiment 4
properties requirements 1
Roughness, %o | <4 - 16 1.3 1.4 14
Load No crack on Qualified Qualified Qu—aliﬁcd Qualified
resistance surface
Impact No crack on Qualified Qualified Qualified Qualified
Resistance surface
Water <0.5 042 04 0.38 0.4
absorption, %




[ | [ Total residual ink
flushing not |longer than 13 0 0 0 O Mnor flushing nm _ _ _
line af'?er flushing not longer than 50 0 0 0 O Total residual ink line
after flushi ng not longer than 13 0 0 0 Ball discharge Average balls of
Three tests not |l ess than 85 90 100 :

14

Stain No obvious color Qualified Qualified Qualified Qualified

‘resistance change

Table 3: Flushing capacity test results of the toilets in embodiments 1-4

Flushing | Technical requirements Embodiment | Embodiment | Embodiment | Embodiment
capacity 1 2 3 4
Full flushing Total residual ink line after 0 0 0 0
mm flushing not longer than 50
Total residual ink line after 0 0 0 0

flushing not longer than 13

Minor Total residual ink line after 0 0 0 0
flushing mm flushing not longer than 50
Total residual ink Ime after 0 0 0 .0

flushing not longer than 13

Ball discharge Average balls of three tests 90 100 95 98

not less than 85

Granule Average visible 18. 10 12 ) 13
discharge polyethylene granules in the
trap of three discharge not

more than 125 (5%)




95 98 Granul e di scharge Average visible polyethylene granules in the trap-
of. three discharge not nore than 125 (5% 18 . 10 12 13 15 Average

vi si bl e-nylon granul es of three tests not nore than 5 0 0 0 0 Sewage
replacenent Dilution rate of full flushing

15
Average visible nylon
granules of three tests not
’ 0 0 0 0
more than 5
Sewage Dilution rate of full flushing >100 >100 >100 >100
replacement not lower than 100
Dilution rate of minor >17 >17 >17 >17
flushing not lower than 17
Water seal Not less than 0.55MPa 60 60 60 60
recovery 50
) 0.14MPa 60 60 60 60
capacity after
full flushing
0.35MPa 60 60 60 60
Water seal Not less than 0.55MPa 60 60 60 60
recovery ' 50.
) 0.14MPa 60 60 60 60
capacity after
minor . .
0.35MPa .60 60 60 60
flushing
Spatter No spatter on the .plale when
resistance ignoring water drop of -
: Qualified Qualified Qualified Qualified
diameter less than Smm or
mist




not | ower than 100 >100 >100 >100 >100 .Dilution rate of m nor flushing not
| ower than 17 >17 >17 > | 7 >17 Water seal recovery capacity after full
flushing Not |ess than 50 0.55MPa 60 60 60 60 0. 14MPa

16
The results in Tables 1, 2 and 3 show that the toilet is flawless, delicate, smooth
and has excellent physical property, good water-resistance, surface dirt- resistance,
high rigidity, good impact resistance, good abrasion resistance and flushing and

cleaning capacity and greatly saves water.

5 The flushing water amount is finally controlled at 3L for full flushing and 2L for
minor flushing based on a good deal of tests whereas the full flushing water of
ordinary products in the market is usually 4.8L and the national standard is 6L
(saving 1.8 L and 3L respectively compared with the existing products and the
national standard). Assuming that each person in a family of three goes to the

10 toilet six times a day, the product of the invention will save 12,000 liters of water
per year compared with toilets requiring 4.8L water and saves 20,000 liters of

water per year compared to toilets of national standard requiring 6L water.

Having fully described preferred embodiments of the invention, those skilled in the
art will immediately appreciate, given the teachings herein, that numerous
15 alternatives and equivalents exist. It is therefore to be understood that the present

invention is limited only by the appended claims.
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CLAIMS

1. A water-saving toilet made of novel thermoplastic resin compound material,
wherein the toilet is made of novel thermoplastic resin compound material

containing inorganic stuffing by injection technique and comprises:

5 amain body (10), a water outlet (11) of the main body set in the lower part of the
main body (10), and a flushing water pipe outlet (12) set on the side wall of the

main body’s water outlet (11);

a water tank (20), a éavity (21) at the bottom of the water tank (20), the cavity (21)
being integrated and in communication with the water tank (20), a main pipe
10 opening (211) and a flushing pipe inlet (212) are set on the cavity in the far end
away from the water tank (20), the cavity (21) being in communication with the

main body (10) through the main pipe opening (211);

a flushing pipe (30), the ends of which being éonnected with the flushing pipe inlet
(212) and the flushing water pipe outlet (12) respectively;

15 and a siphon pipe, top of the siphon pipe (40) being higher than the main body’s
water outlet (11), a water inlet (41) being set in the upper end of the siphon pipe
(40), and is in communication with the main body’s water outlet (11), the low end

of the siphon pipe (40) being connected with a downcomer.

2. A water-saving toilet made of novel thermoplastic resin compound material of
20 claim 1, wherein the thermoplastic resin compound material comprises the

following materials by weight percentage:
Inorganic stuffing 50%- 70%,

Polyprobylene 25%- 40%,

Maleic_'anh'ydride modified polypropylene 3%- 6%,

25 Titanium dioxide powder 1%- 3%,



0.14MPa 60 60 60 60 , 0.35MPa . 60. 60 60 60 Spatter resistance No spatter
on the plate when ignoring water drop of dianmeter |ess than Smmor m st
Qualified Qualified Qualified Qualified 16 The results in Tables 1, 2 and
3 show that the toilet is flaw ess, delicate, snooth and has excel | ent

physi cal property, good water-resistance, surface dirt- resistance, high
rigidity, good inpact resistance, good abrasion resistance and flushing and
cl eaning capacity and greatly saves watefjg 5 The flushing water anount is
finally controlled at 3L for full flushing and 2L for m nor flushing based

on a good deahndnticzgtagt Welt@s the full flushing water of ordinary
products in the market is usually 4.8L and the national standard is 6L

(saving 1.8 Lwhkiein3bidigswest sMeliYe ROIRAEER WL 508§ sting products and
t he national standard). 5Ssun1ng %hat each person Ina famly of three goes

to the 10 toilet six tinmes a day, the product of the invention will save
12,000 liters of water per year conpared with toilets requiring 4.8L water

and saves 20,000 liters of water per year conpared to toilets of national
standard r eqLﬁ' A Mg es1Sanwag doilet made of novel thermoplastic resin compound material of

claim 2, wherein said modification is carried out by mixing 1-5% weight
5 percentage of stearic acid and 95-99% weight percentage of stuffing at 90-100°C
by a high speed mixer for 15-30 min so as to sufficiently mix and collide the stearic

acid and stuffing.

4. A water-saving toilet made of novel thermoplastic resin compound material of
claims 1 to 3, wherein said inorganic stuffing is wollastonite, or calcium carbonate,

10 or a mixture of wollastonite and calcium carbonate.

5. A water-saving toilet made of novel thermoplastic resin compound material of
claim 1 to 3, wherein inner walls of said siphon pipe (40) and said flushing pipe

(30) are smooth by polishing and painting.

6. A wate.r-saving'toilet made of novel thermoplastic resin compound material of
15 claim 4, wherein inner walls of said siphon pipe (40) and said flushing pipe (30)

are smooth by polishing and painting.

7. A water-saving toilet made of novel thermoplastic resin compound material of
claim 1 or 2 or 3 or 6, wherein said siphon pipe (40) is shaped as an irregular deep

reverse U.



Having fully described preferred enbodi nents of the invention, those
skilled in the art will imedi ately appreciate, given the teachings herein,
t hat . numerous 15 alternatives and equivalents exist. It is therefore to be
understood that the present invention is limted only by the appended
claims. 17 CLAIMS 1. A water-saving toilet nade of novel thernoplastic
resin conpound nmaterial, wherein the toilet is nmade of novel thernoplastic
resin conmpound nmaterial containing inorgapnic stuffing by injection

techni que and conprises: 5 a main body (10), a water outlet (11) of the

mai n body set8-i/ Wats-savingriojetrmadsf oft trevelritiermbpidytic( b6, coaipduad fnhdusiul g wat er
pi pe outl et (C?%f% ?%tr 20N 1 he6si e wal |l of t,hg mai n body's water outlet (11);
a wat er tank L 0L “cHvi P O whsreny the faules g8 dosmeds byt sraingetingr the apain bdy , t he
cavity (21) hedyghd naegraiietnge L ¢5l ot - nk (20),
a main pipe li(o );peni ng (legzognd aﬂﬁsﬁﬁg‘rﬁlgg?g)pﬁﬂiﬁéﬁ%g%ﬁpg@ aglgtlson t he
cavity in t héOPERIGRAN disassembbnriehingandmatmerian¢0) , the cavity (21) being
i n conmuni cation with the main body (10) through the nmai n pi pe opening

(211); a flushing pipe (30), the ends of which being connected with the
flushing pipe inlet (212) and the flushing water pipe outlet (12)

respectivelsy;9 W5 wand-savigl | ] i phon pipe 0) . bein
hi gher than the main Sbgd%ﬁéslwmn?dgr@%guéolqglt &%ﬂwa%cv{/gggrcgpﬁpgé(ﬁ(‘iﬁe)”aiﬁ?ng set
in the upper o bfwheneinghphlet j3i foemédiBy comitdiing thiemSArBBAYI (TL RN Wk h t he

mai n body's wat.e utl e 11),. the low end of the siphon pipe (40) being
connect ed Wi tt?‘flkafzé)g\/\ﬁlfo@ésﬁl}ng) pipe <§\0m<bmesavhwgptp6i (81 andde cotvenisnelin |
t her nopl ast i diga€siniblE AMRAMIANAR BhikAMncef 20 claim 1, wherein the

t hernopl astic resin conpound material conprises the followi ng materials by

wei ght percentage: Inorganic stuffing 50% .70% Pol ypropyl ene 25% 40%

Mal ei ¢ anhydri de nodified pol ypropyl ene 3% 6% 25 Titanium di oxi de powder
1% 3% 18 Alad antioxi dant- 1% 2% wherein said inorganic stuffing is
nodi fied withste¥fifesayérgtoilst madepf rovel thermeplagicl resin vathpoutd mateial of

t her nopl asfy I8, WheRHP (= Lalbm 2. wherein said nodification
is carried out lby m Xi rgggl?- }og\%?léﬁ@h%%%ees%égﬂtbédgaldpggt earic acid and

95-99% wei ght percentage of stuffing at 90-100C by a high speed m xer for
15-30 mn so as to sufficiently mx and collide the stearic

11. A method of producing a water-saving toilet made of novel thermoplastic resin

- compound material of claim 2 or 3 or 6 or 9 or 10, comprising the following steps:

step 1, preparation of compound material granules: mixing polypropylene, maleic
~modified polypropylene, titanium dioxide powder, stuffing and antioxidant evenly
15 in a mixer according to said weight percentage, adding the mixture into a hopper of
“a double screw extruder, thermally forming the mixture, extruding from extruder to
obtain compound material strips, cooling the strips, putting the cooled strips into a .

granulator to make granules and drying the granules in an oven;

step 2, production of the toilet parts by injection molding: feeding the compound
20 material granules into the charging barrel of an injection machine, melting them,
injecting the melt into metal moulds of the main body? water tank, ﬂushing pipe
and siphon pipe reépectively, injecting 5-10°C cooling water into cooling water
pipes of the metal moulds to solidify the products, opéning' the moulds énd taking

out the formed parts;



acid and stuffing. | 4. A water-saving toilet nmade of novel thernoplastic
resin conpound nmaterial of clainms 1 to 3, wherein said inorganic stuffing
is wollastonite, or calciumcarbonate, 10 or a m xture of wollastonite and
cal cium carbonate. 5. A water-saving toilet nade of novel thernoplastic
resin conpound nmaterial of claim1l1l to 3, wherein inner walls of said siphon
pi pe (40) and said flushing pipe (30)are snooth by polishing and painting.
6. A water-saving toilet nade of novel tbhgrnoplastic resin conmpound
material of 15 claim4, wherein inner walls of said siphon pipe (40) and
sai d flushi ng'§i pelixaly comecimpdtehpdnts pohilehi nylearftkedi edrindg. the Tlusking

oraimior 2 P 35 BIRIRE PR Pleyi TRty be comspt S Srmpandzy Bn
irregul ar deefipHoRavisipé & the wtSr o@let %f}@ﬁé ﬁfil’e? ad Q}%lg' %E%q'gnrggggg?@% jgga\ﬁ%

t hernopl astic resin conmpound material of claim™ or erein
the toilet i PrEWHBEIHIcakagmecting the main body (10), the water tank (20),
the flushing pipe (30) and the siphon pipe (40) and is convenient in

di sassenbly, cleaning and mai ntenance. 5 9. A water-saving toilet nmade of
novel thernoplastic resin conpound material of claim7, wherein the toilet
is formed by oANRE o2 : tank (20).. the

f1 ushi ng pi pe (30) aﬁgg,{ Egﬂgie%%%n‘p%?%sea%%?llgﬁaﬁgi@ﬁsgﬁfﬁqﬁ%sﬁw resin

di sassenbl y, comeahndgnaiercal i clgienancevherein sdif. st dedler csapHad 4 eehefor Made
of novel therqg££@s%j§ regin coggounggyaéﬁrial_of 10 claim9, wherein al
joints of thdtorTer dpPanaag s infer walls oy the Jlushing pipenandesiplad ripe pefoskici ng a
wat er - savi ng doahdcting Madsir@f novel thernoplastic resin conpound naterial of
claim2 or 3 or 6 or 9 or 10, conprising the follow ng steps: step 1,
preparation of conpound material granules: m xing polypropyl ene, maleic
nodi fi ed pol ypropyl ene, titanium di oxide powder, stuffing and anti oxi dant
evenly 15 in a mxer according to said weight percentage, adding the

m xture into a hopper of a double screw extruder, thermally form ng the

m xture, extruding fromextruder to obtain conmpound material strips,
cooling the strips, putting the cooled strips into a granul ator to nake
granul es and drying the granules in an oven; step 2, production of the
toilet parts by injection nolding: feeding the compound 20 nmateri al
granules into the charging barrel of an injection machine, nelting them
injecting the nelt into nmetal noulds of the main body, water tank, flushing
pi pe and si phon pipe respectively, injecting 5-10C cooling water into
cooling water pipes of the netal nmoulds to solidify the products, opening
the noul ds and taking out the fornmed parts; step 3: fixedly connecting the
parts to make a toilet: fixedly connect the flushing pipe to the flushing
pipe inlet and outlet, fixedly connect the upper end of the siphon pipe to
the water outlet of the toilet and apply seal rings to every joint to
prevent water |eakage. 5 12. A nethod of producing a water-saving toilet
made of novel thernoplastic resin conpound material of claim1l, wherein
said step 3 also conprises a step for polishing and painting the inner
wal | s of the flushing pipe and siphon pipe before connecting the parts.



