1 A FABRI CATED MOST WATER- SAVI NG TOI LET MADE OF NOVEL THERMOPLASTI C RESI N
COVPOUND MATERI AL AND A PREPARATI ON METHOD THERECF FI ELD OF I NVENTI ON 5 The
- present invention relates to a sanitary ware and particularly to a 2L or 3L
fabricated water-saving toilet nmade of novel thernoplastic resin conpound
.material and a preparation nethod thereof The toilet efficiently saves

wat er. BACKGROUND OF | NVENTION Currently, nost toilets in the market are
made by ceramics, that is, sintering 16 china clay. The clay is made into

t he expected shape, fired, glazed and sintered. The sintering process
requires a quankABRICATEPAMONT Wl RIS ASAN APOICEY MAPHEGF NEVER' bon

em ssion and energy consunption, resulting in air pollution. The uneven

t enper at ure duri MHERM@PLASTIE RESINCGOMPOIEND MATERIALANDWAS, resulting in
. a mass of wastes, |arge energy_consunption secondarl‘y pol lution and high
cost. 15 Furthernore, reswgéwm@i TH@DJHEREOFg, whi ch means no
ceram c sanitary appliance can be produced when the clay is used up.
Therefore, the ceramic sanitary appliance industry is unsustainable.
Additionally, ceramic greatly defornms during sintering, so the inner

di amet er of F%E%‘N‘?@Nﬁl%é may be uneven and the inner surface may be
rough, hindering water flow and consequently requiring nore 20 fl ushing

wat er and ' ] i il f 0 ; ver: t hi ck
ceramc rra?g?]?éap l(égrf@g?l@e}sl% Fega?éscgv% % 2§/n¥t\z}l§/l VJ% aglb apgﬁlec up{g&ﬁgta % 0% Eg sane

t ot al vol unefabiitatsl ivatasatihgrtodausedofofbhoek ah@mopBstioirésirt sompaendof ot her

conpound mat erj al.s. on the rke uch cryli re unsatisfying in

i npact resis gfﬁgél,angf P gﬁ)ﬁ'ia o0 glgfhlb d %ereeé)ﬁ?ﬁlbeat&l%ﬁgfcévay5?‘%?8?‘?3%&
applicability, appearance, texture or quality. SUMVARY OF | NVENTION 5 The
present invention is to provide a fabricated water-saving toilet made of
novel thernoplastic resin conpound material. The toilet has a flushing pipe
with a snmooth inner surface and an even inner dianmeter which is |arger than
that of ot hePACKGROUNR OFINVENEIQN 76 and makes the flushing process

snmooth. The toilet also makes the best of siphon to save water and prevent

bl ockage. Mggufiy, mtoE'tetoEt% lifthe Ifarkst ﬁ@%d@%&f%ﬁﬁ&ﬁ@?”&% fat iritgjingconF ai ni ng

i norganic stuffing and thernoplastic resin Injection nmdlding, “so it

feel s |i kdOceimmtlay.abie hlay ismadd to theieyprcredtxbapes firgle gfazad mvindimeredr operty,
is practical | ook and hi-gh.cl ass. 0_reach the goal s above,
t he present Fﬁg[ﬁttg ﬁﬁo%&%?%%e Bgesaip aaB{rlglcoaftcgﬁ O\R/él?té"ra?-g%ls\ﬁ“ﬁgfa‘f%f Fé>fade of
novel ther nogdriast ¢oissies bl erengyocomeumgtioar reabltin® it air Pbigion N OFlgamieeenl 5
stuffing and,_ther lLlastic .resin by injection nolding. The toilet

conpri ses: ateﬂlgfrﬁpug‘gﬁv,mgas%ﬁ{fr@rm%yu r?%‘térdiFI-OE’ﬂéhWP&““ﬁ%W“{glgg S MR t he | ower
part of the ofiwasteedYarg@nchesyf lctisiinpgon)at@bndairP CpdutibetandS hip@t cbdd. t he side
wal | of tqg {_mi n body's water. outlet; a water tank, a cavity at the bottom
of the wat@&r T"HWE‘,‘OFFhES%‘E?FISt‘Sf i #§ dF‘ffF@@‘rgaf"é‘tthOCaéﬁ_&oiCﬁf%ﬁ"rﬁiﬁ‘t‘f?@’ati on with
the vater tagpliafe @inNbddbRAuGREWhNIthd NGaydisl hddd NipNI TREPRrd, the€kerdhfc St ON
the cavity in the far end fromthe water tank, the cavity is in

comuni cat i off"#ATY RPPIRBCeIdHsIOR Pnwtainaklenddditignae et atsatlhndéfburshi ng pi pe,
the ends of mh@mxﬁmgcwm@%&ﬂdwearF{;ﬁefdguﬁ#g PiBe Rl Belufbih Al the! e

flushing water pipe out et respective
: 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.
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and a siphon pipe, the top of the siphon pipe being higher than the main
body's . water outlet, a water inlet is set in the upper end of the siphon
-pipe, 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
water-saving toilet is made of novel thernoplastic resin conpound material,
the novel thernoplastic resin conpound material conprising the follow ng
mat eri al s by wei ght percentages: Inorggml c stuffing: 50% 70%

Pol ypropyl ene: 25% 40% 10 Mal ei ¢ anhydride nodified pol ypropyl ene: 3%
6% Tit ani unleilesx made wéwd@r com%ur@wamas ;mtlihexwlsﬁﬁ suc B%s @rylméfeeu n said
i norgani c stuff€ r%gl{l nodi f I V\ﬁ ste tl" a1? fi Azy %l cat ed

wat er - savi ngu'fSS 5 gnﬁ' i nff\% A1¢he rﬁﬁ% ast (?eFl'élgg nprf%e Onlf)rg Y8 material
ment i oned achab‘il@t&dap‘iSQQhrfdeC@ithQrbrg§alﬁ§ﬂr“ ed out by m xing 1- 5% wei ght
percentage of stearic acid and 95-99% wei ght percentage of stuffing and

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

wat er - savi ng i i t hernopl astic resin 20 conmpound nateri al
ment i oned ab8@§iMM§§F§IA‘}@(§% uffing is wollastonite, or calcium
carbonate, or m xture of wollastonite and cal cium carbonate. As to the
fabri cat ed swath@presay idvendddl ik @ praRde adhbritaied lwadd e RP tast madd 6Sidvelcompound
materi al nmentioned above, the |nner wal | s of the siphon pipe and 4

f1 ushi ng pi ptheEmneplashpdesin sgmpepndsmatstialandhs filst Pag2 WShinEAPs WELFA ushi ng
process can bgosiiaielsifide Qxllcpﬁ}(%ﬁ 1ﬁﬁpdﬁﬁleﬁf ORRAGERrgefthah tdt REoMPT | cat ed
wat er-saving toilet made of novel thernoplastic resih conmpound nateri al
ment i oned abtilets aflike sinpheipe pidomakes thé Apsiingaprogess ismoetdul Hre WdetrI® r everse U
to give a be cl lity of
the tor ot .- R fie PR ulh R NGRe: MERINLIGISR R IBRLNY, GERAE

t her nopl adOi & madsi of a:omrppmmd me¢redd icattaingtinogauc atufug, artdhbemwplaetuc is forned
by connectin wat er n ushi and. hon pipe, it
i s conveni en?eslfnnhb fﬁ%ct“on %Yd‘“g RS %lgtrllllié%ﬁerglﬁ& ﬁg%ﬁgéﬁgl el gl?gt 5 t he
ceramc toil e&lﬁclazfrﬁng‘p}b]ﬁ@tj' isfpra\bﬁ(‘)dl@mbk(as%loﬂd kiok agd mghlcaﬁse difficult to clean
and maintain. As to the water-saving toilet nmade of novel thernoplastic

resin corrpoui ma erl al nti oned above, all joints of the toilet are
seal ed by seaP 'fachgE 8% Sgﬁ@%me ooy %V%‘t‘ﬁ&ﬂ’@”‘qeééﬁﬁﬁﬁm‘iWa?ﬁéa‘t"%ﬂ | et

provided by tdig: %@essﬁaouewﬁnﬁmmt sesfméﬁnwun@%?énat b&{tm&g%&rg&né esin
compound material which conprises inorganic stuffing |ike natural ore

powder, agSwsmffingangd H@ﬂﬁﬁﬂ%&&lﬁ T¢sén Ponigaansmoltise. Wh@ wilelompaises: adequat e and
easily avail abl e, which can support the sustainable devel opnent. The

conpound mat grj.al b&gg aRFatdrHuBEE $1ARe MRIAGSY QY & WY 18GE) O FRGLAG, Wwhich

results in | ow ene
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;



.~ 20 consunption and high yield. Conpared with ceram c products of equival ent
strength, products nade of the conpound material is capable of thinner
-walls and larger internal dianmeters of the flushing pipe and si phon pi pe,
so that the toilet may siphon in a shorter tine, hence saving water
_efficiently. The present invention also provides a preparation nmethod of
the water-saving toilet 25 made of novel thernoplastic resin conpound
material, conprising the follow ng stegs: 5 Step 1, preparation of
conpound mat g{d aAkipBsApiek.afie tdp & RE \zg,abry BIpe B¥ing NMBgheP®aRithe M &sa?% _

pol ypr opyl ene, ti Panl um di oxi de powder, stuffing and antioxidant of said
wei ght per ceWatgyeutlesye waler jipletqispsek &y the apgemend: efethgisiphan @ineneed & Wopper of a

doubl J 3 ) j i
oubl e scr echﬁﬁ‘rBﬁA{E‘agl%n wWith&hdRhinbol Pk Wla{ég obtleE thd Pég}oéﬁ-tﬁ of ﬁ%.tsfgﬂgxé EL?I% z_sr om

extruder to obtain conpound material strips, c Ing th , putting
t he cool ed seannpeied witha dogyneomst.at or to make granul es and drying the

granul es by a oven; Step 2, production of toilet parts by injection

nol di ng: feedj ng,t.h ompound material . granules intpo the charaing barrel of
o 1 St i on PaRled SRR AN o hBrl b SHEIR noul as o
t he mai n bodmatenialf ethe t sove] thérusblasiy pegie cbthpamei shqpériad EonyeErisingsect | vel y,
“injecting 5- QRICWCOO| i n]?ag ter. Gltnto ctool i ng wat er pipes of the netal noul ds
to solidify tHEVPEJEIETES DBLRI PG EN8ERoul ds and taki ng out the forned
parts; Step 3. fixedly connecting the parts to nake a toilet: fixedly
connect the fdoyshicreiffhgesdep fobg flushing pipe inlet and outlet, fixedly
connect the upper end of the 15 siphon pipe to the water outlet of the
toilet and apply seal rings to every joint to prevent water |eakage. As to
t he prepar at PoPRBYIRsd 367 HB%wat er - saving toil et nade of novel

t hernopl astic resin conpound material nentioned above, said Step 3 al so

conpri ses ;g ol ol | 1. S Dq'ﬁ’q )i ynner walls of the flushing
pi pe and 20 gaphcb%l B?"gde% rhicpg%hgpc n%nlgng%?ﬁé” parts. Conpared with ceramc

toilet, the fabricated water-saving toilet nade of novel thernoplastic
resi n conpouildaniah dioxéde posdemri®e-13%ely to be free from bl ockage during the
flushing, and the deformation of this product can be better controlled. The

toilet is made by.an injectjon process. The noulds of the toilet's parts
can be 25 pl ngaXtmdaabl‘i/gﬁed, so the parts' surface will be snoother.

Pai nting of the inner surfaces of the pipes before assenbly ensures

extremely smambRinsdidi iRG8mic SiMingliPROANGE] AR sefriccRl@m ¢ toilets are formed
by singl e-side absorption of slurries, in

As to the fabricated water-saving toilet made of novel thermoplastic resin
15 compound material mentioned above, said modification is carried out by mixing 1-
5% weight percentage of stearic acid and 95-99% weight percentage of stuffing
and mixed by a high speed mixer for 15-30 min at 90-100°C so as to sufficiently

mix and collide the stearic acid and stuffing.

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



- 30 is snpoth

whi ch the inner surface roughness is hard to control. Even sonme high grade
6 ceram c products whose pipes are treated with glaze filling cannot be

- free of rough inner surface during sintering due to uneven gl azi ng.

- Furthernore, the products nmade by injection are much | ess defornmed than
_ceram c products. For exanple, it is easy to control the length tol erance
of an 80 cm | ong product nade of conpoynd 5 material within O.5mmwhile it
is hard to control the length tolerance of an 80 cm | ong ceram c product

Wi thin 1. Smipydping sipdd 'sﬂla‘éthY)ytpbﬁéhlﬂgkh%d\ﬁﬁﬁqﬁﬁ%%@Vdaﬂﬁ;etfﬂkﬂlﬁé pidBedecaf novel
thernoplastic resin conpound material is nmuch better than the ceramc
toilets in db¢snenil arshblagkaes eindepryentedhe wat er- saving toil et nade of nove
thernopl astic resin conpound material 10 provided by the present invention
features easi| ytoO Meakd%?gatgy‘tvggt%raéaV1n§' t'gm:te malé r(ﬁt SR tﬁ@lrgllaplggtﬁzd V&Kd on
efficiency, ow ener consu environment friendly property and

sust ai nabl e dmmuofb mtttrlal ﬂihrmomgd e, ghodpivaditsyis swped sseantivegwWasdesnr es 3L
wat er for full ng. a t f hee ful |
Frushi ng. vt st CREE Sef ol B’ RneRlitbube U AERY Skl |
national 15 ﬂkamﬁmrd is 6L, show ng excellent water saving capacity (saving
1.8L and 3L respectively conpared with the ordinary products and the

nati onal standard | et royide the pres |nv tion.rivals the
ceramc toil )t}fengég’éltcatf‘is‘i"@f fieley ﬁet ﬂ%n(?fpa?veg% écnéie Sy

del i cate, sabbrﬁmﬁumﬁaﬁeriam nfeatidned|abavt, g taild ibfemkdge cmxewargtuhamans mooth in
fl ushi ng and_ hi ghl ualified. 20 BRI EF DESCRI PTI ON OF WNGS Figure 1 is
the structur Qo‘bké?f%‘ﬁclw K, {4shing pief 284 5ip O PIBF 1BES ARYENIG "i‘lgifé‘iself‘hl%’r mopl asti c
resin conpeu @Qarﬂﬁ%%ﬁ& Rhaiftfnahbie WHEY&%E‘ttheOE’eramlz 1otk NakeER B GRIWAD DY OF

| N\VENTI ON The techni cal proposal of the present invention is further

descri bed wi tsﬁtelflégéi*‘bﬁéélffl@llt‘l‘?éleﬁﬂ gud waialin- enbodi ment s. As shown in
figure 1, the toilet provided by the present invention conprises a nain 5
body 10, a wagt The main
body 10 has@s&é{%@%ﬂﬁgv? g igi!cpﬁl%engf lf&ggv?glr]%o lec 8§h Qw{ibuﬁ? ﬁgdte\?\g% er pipe
outl et 12 i nnecngorsddbovigbll jorfits bﬁélemteearecsmwcbby %ml rifigsdo peevent possitke 20 has a
cavity 21 at tg; gttonl the cavity 21 is in comunication with the main
body 10 and 'S nté*ated and in communication with the water tank 10 20, a
mai n pi pe openlng 211 and a flushing pipe inlet 212 are set on the cavity

21 in the fsarrhenelledprvidet B thé Prevént Q{veﬁtaﬁhkls%&debhﬂo%ﬂeﬁﬁo;ﬂistllc&edlm
comuni cation with the nmain body 10 by the nain pe opening 211 The ends

of the f1ushiABPHNdENSerial ik hamBEEsahYERHE NREING e HAME BregR™dRr 88 212 and

the flushi ng wétfrih@hRplagit ﬂ)&% mérd. MRS RREdriakedry adefife fahy SNiIH GvRilapR, | Nl et 212

is in 15 comrunication mnth the flushing water pipe outlet 12 in fhe side

wal | of the wdtdy casysuppart the sygtainplle fdptpéqnmﬁgt pil pe canpouad anaieréabcan Agly i n

conmuni cati o oQ, Piy el of  t fa i ng pipe
qg%%kﬁohngdﬂespvgndt ?épﬁg 'S |28ﬁghgﬁganP}Jg® Thagylushing

pi pe 30 i S2(F icgesiimption ranéd dtighd ywild. h Gdvepafdduwitth nggramip eprodvicst o2 ¢quiateht t he

fl ushi ng wate e t]e I The

Si phon pi po. A0°TCh GpBilkly Thactr e Rty myls BRI 30 BE SN BRR S WE T (e

si phon pi pe 4€rgé13ndahghaambﬂaa;mft}’meﬂushmglplptatahdi enphdn]plpé[ hethaprhenonknnhay)f t he

si phon pipe 40.is qg q% et 41 fixedly connected with the

water outlet S ipf%gﬂpﬂ H@retgn%\ﬁan?éé‘fmg?vﬁt@rse 4680 ower end of the siphon pipe

40 is provided with a

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:



8 downconer (not shown in the figure). The inner wall of the siphon pipe 40
i s. snoot h 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
_fromwater | eakage by seal rings. It is convenient in disassenbly, cleaning
and mai nt enance whereas the ceramc toilets sintered in whole are

i nconveni ent in disassenbly, cleaning and mai nt enance. The preparation

met hod of thgeyat glpaavda@ dofipb&id r_'ff?tgﬁal%adﬁfé‘é%ixﬁr@%d’lﬂﬂb@ﬁéﬂe?mﬁl@&' n _
conpound material is further described in detail below. I0 In the follow ng
enbodi ment s, mpdified polypronyless; bitmiwmedighide woviersstuiling and prtiorisiant ¢fesdidpy

preprocessi ngejp A, AhGBesSREAY ilh ¥dber Mgl M Wixhur@ SRS Eh gsfeage of
stearic acid f%lG%éZBg,Eesrre?t ?rllg pg)lfelrl’t gg%é)qggné g% 5%&%{8% perecent age of
cal ci um car bssmew extordenshdrmglly firming the anikiurgh extpsling from eextrader 99 oh@OC f or
15-30 mn so S Lcientl ix and_ collide the steagri¢ acid and
stuffing. hce&? O(Rj?? i’ﬁ%&fg Sclgqst%éaérﬁn arélﬁosrtlrél e pgnl(?gv%f:lcé)so egnﬁt? > U5 %e

suf fi ci ent | yglohwdadew mvke leramoley pndryingnie, gravhilastbygrovad;l y | ncr eases t he
conpatibility between the nmaterials and decreases surface oil absorption of
cal ci um carbgnate or wol|lastanite her.eby | eadi ng_tq.a much higher ratio
of cal ol um caPBanaresusion,3F rell s b et Badise serdind. BF ampodd”  he

nodi fi ed nORﬂi&ﬁeﬂgl_ éfr_ﬁhﬁiéé’mmoaﬁié icFargmgnﬁya?omtiﬁfebtadndlha&ha:, hieg_fhlgfthéda,i ng ﬁ_O ]
capacity. The mpdified nonmetal material wt ood conmpatibility an ig
filling capat¥ €y eHsdnes _*rttwegaémoe{k%swf ﬁ?%@ﬁ@t@%ﬁaﬂ@t%faﬁ%&%hw&tw al by

i nj ecti on 1boat¥AEh@Opife résgdtivtly, inEEcﬂﬁ'g 1080 FoBlingC RhEP Fit®BodIRSI Witance and a
natural stone feel. Enbodinent 1 Based on wei ght percentage 251, 250- nesh
wol | ast oni t epllggq,\%ﬁfthgg%al moulds to solidify the products, opening the moghls #pd takigl | ast oni t e
power 20@6NWthQ9%MQ&p&y&pne granul es 15% M2600 pol ypropyl ene granul es 25%
MAH G PP nal ei ¢ anhydri de nodified pol ypropyl ene 5% 5CR-834 titani um

di oxi de powder 3% Anti oxi dant 1010 2% Step 1, preparation of conpound

mat eri al gr aBep 8s fixedlx conpeeting the pants togndkeen toitte fikalls camedrtbie fgshing t he
formul a quangi i Lhe.bl ender, suffici |y, to evenly distribute the

mat eri al s, aé‘ %% t}f%Ee]uS?r]imﬁ bPe "(')lft %{]dn%ugféeggg(r%lyacr%'ﬁ C?Qlfyn{’??ef ﬁgé Hg:S fer 10 of a
doubl e scrléwsigikdnr pigeto thhrvautghoutlbeoffte diilegaridndppty sadrikpspasserygeidi g i nl et
thermally formn thelnkxture, extruding to conpound material strips,
cooling the 8???%?*#6‘? @ tenperature by a water tank, putting the cool ed
strips into a granulator to make granules and drying the granules in an
oven at 100CAL2QCthe gr&fPiRnaletode ofMhé t WhtEr-sakmg Steflet Znadll @dUgdvkon of
toilet parts by injection nDIdlng: feeding the dried conpound nateri al
granul es i nt BICENQAsEIGi 1580 b EQPRIUNG f matgriglnmeationsd sheki sad Pt 3 misa hem

i nputting the,RRRENt B 61 dhfHoSanti WaiRHE P kR0 program
of the inj ect? on macﬁi%%e, ctl i.vgfa}nnggatl legi"ﬁj{ee%?%)r? %n?ésgﬁggﬁ%%égm

i nj ecti ng 20heiphan nipd prfere genngrtingoh¢ pastst hr ough the screw rods, nanely a

pi ston cylinder injects the nelt into 20 the netal noulds of the

correspondin Jhe mad dy, e ter tank, the flushin i pe and
t he si phon pgﬁﬁﬁgrﬁii“%{é’ ﬁ‘i%ﬂ“’&? ltei)égsélreeffaprilcﬁ},\egc‘f’?tﬁr@mgl-ngd@flegdm#’n '\‘ﬁg'{:lgr into
cool i ng wat ethepingpdastié rédire comapound thaersadlis eiockey likéle tpmbediet Som AHdekhgey t he
nmoul ds and tgking.o t.he fqrnme arts by _mani pul at ors; Ste X
connect i ng tﬁlér"_tgg[lhf lsh_tuflflgi%(fl“ tlfeog?fgw}ﬁt‘f’%Q}(fhéﬁ P ?thﬁ&i’ﬁae‘fq’iéowcﬂ?ai ng pi pe
t]9 2;3] the L | TR NGt inRe b laBtinj@dtidn Prick Rt Y nidufiddPhe thiletisTarts B soper end
of the siphon pipe

pZS plaPed%nd polished, so the parts’ surface will be smoother. Painting of the inner
surfaces of the pipes before assembly ensures extremely smooth surfaces. The

siphon pipes of ceramic toilets are formed by single-side absorption of slurries, in

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



10 to the water outlet by flanges and sealing the joints with seal rings to
prevent water |eakage. The toilet in enbodinent 1 |ooks |ike marble and
-shows rigidity and firmfeel of natural stone when being knocked. The test
results are shown in Tables 1, 2 and 3. 5Enbodi mrent 2 Based on wei ght
.percentage: 1, 250-nesh wol |l astonite power 40% 325-nmesh wol | astonite power
20% M700 pol ypropyl ene granul es 12% 102600 pol ypropyl ene granul es 18%

MAH G PP nal ei ¢ anhydri de nodified pol %ropyl ene 5% CR-834 titani um di oxi de

powder 3% Angdrahfic cth WHRs2PpesArd rPRd WitlRE Bz MR bsinBObd & dTebippd in
. enbodinent 1. To further ensure snmooth 15 flushing, the inner surfaces of

the fl ushi nginperp@riaerideingnunieringucaosingvin gineine. afbrtisamaree thetRodHgie t hem
smoot h and napsAdNgEsicHe, AeAlh 1&9'&5{8%&&%& arf?i@rplt[lo(r;dalc@‘.l ngf' & §S are

connected after such process according to the met in odrmént 1 The
toil et in enissadyrresentpol thedrrgth tolesanea obire8Gem laigprgduct madti afyrompelndi r m f eel

f 20 nat . ' T [
Tabl s 1, 3 Rashe B BRAE Ns KIDREG Y oty bR RN R 31y BRI o
wol | ast oni t elopgwenamddptodddt v&il0r hdstm.cdd i abwiocasly bl abe waetsdvE wHsth cal ci um

carbonate 10% MrOQ pol yprop ne granul es 10% M2600 | ypr opyl ene granul es
506 S G PR PorB R R RPHEsa te  ietal P B YRR O Pt Ui
di oxi de powdesramitditets ioxefdanitioh@hdtdémancdl | parts are nade by the method in
enbodi ment 1. To further ensure snmooth flushing, the inner surfaces of the
flushi ng pi pe, and si phon pjpe are polished and 10 painted to nmake them
snoot h and n%PF- JakEstvee Bcglfgr“éadﬁcﬁfn‘&i’ﬁ Hgreeplaste resdn cpwgeng magerial he part s

are connegbegrodide@rbys deh pRiseftemSepAOfediuR@ ERIY heviaTRdd ochidra), efihpdi nent 1.
operation, high production 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 (saving 1.8L and 3L
respectively compared with the ordinary products and the national standard). The
toilet provided by the present invention rivals the ceramic toilet in impact
resistance 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.
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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
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
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

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



Qualified Winkle Not obvious Qualified Qualified Qualified Qualified
Def ect .Not al |l owed Qualified Qualified Qualified Qualified Wite spot Not
-obvious Qualified Qualified Qualified Qualified Mttling Slight 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 (CisH30,, 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 made 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%



Qualified Bubble Slight Qualified Qualified Qualified Qualified Pit Slight
Qualified Qualified Qualified ,Qualified 13 Scratch Not obvious Qualified
~Qualified Qualified Qualified Repair trace Not obvious Qualified

100-mesh wollastonite power 20%

M700 polypropylene granules 15%

M2600 polypropylene granules 25%

MAH-G-PP maleic anhydride modified polypropyléne 5%
5 C.R-834 titanium dioxide 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 machine, activating the injection control program, injecting the melt into
metal moulds through the screw rods, namely a piston cylinder injects 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 polypropylene granules 18%
MAH-G-PP maleic 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 embodiment 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%



Qualified Table 2: Physical performance test results of the toilets in
enbodi ments 1-4 Physical properties Technical requirenents Enbodi ment 1

- Enbodi ment 2 Enbodi nent 3 Enbodi nent 4 Roughness, % s4 1.6 1.3 1.4 1.4
Load resistance No crack on surface Qualified Qualified Qualified Qualified
I npact Resi stance

11
500-mesh calcium carbonate 20%
100-mesh calcium carbonate 10%
M?700 polypropylene 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 calcium carbonate 26%
80-mesh calcium carbonate 26%
20 M?700 polypropylene granules 10%
M2600 polypropylene granules 15%

MAH-G-PP maleic anhydride modified polypropylene 3%



No crack on surface Qualified Qualified Qualified Qualified Water
absorption, %<0.5 0.42 0.4 0.38 0.4 14 Stain resistance No obvi ous col or
change Qualified Qualified Qualified Qualified Table 3: Flushing capacity
test results of the toilets in enbodi ments 1-4 Fl ushing Techni cal

_requi renents Enbodi nent

12
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 Embodiment 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 allowed Qualified Qualified Qualified Qualified

White spot Not obvious Qualified Qualified Qualified Qualified

Mottling Slight Qualified Qualified Qualified Qualified

Bubble Slight Qualified Qualified Qualified Qualified

Pit Slight Qualified Qualified Qualified , Qualified




Enbodi ment Enbodi ment Enbodi nent capacity 1'2 3 4 Full flushing mm Tot al
‘ ink line after flushing not
ink Iine after flushing not Ionger than 13 0 0 O O M nor flushing nm

resi dual

| onger than 50 0 0 0 O Total

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 Qualified
difference whole set
product shall be
basically 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 1.6 1.3 1.4 1.4
Load No crack on Qualified Qualified Qualified Qualified
resistance surface
Impact No crack on Qualified Qualified Qualified Qualified
Resistance surface
Water <0.5 0.42 0.4 0.38 0.4
absorption, %

r esi dual



Tot al
resi dual

r esi dual

ink I'ine after flushing not
, ink line after flushing not
Average balls of three tests not |less than 85 90 100 95 98 G anul e

| onger than 50 0 0 0 O Total
| onger than 13 0 0 O O Bal

di schar ge

di scharge Average visible polyethylene granules in the trap of three

di scharge not

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 line 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%)




nore than 125 (5% 18 10 12 13 15 Average visible nylon granules of three
tests not nore than 5 0 0 0 O Sewage replacenent Dilution rate of full
- flushing not | ower than 100 >100 >100 >100 >100 Dilution rate of m nor

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 plate when
resistance ignoring water drop of
Qualified Qualified Qualified Qualified
diameter less than 5mm or
mist




flushing not lower than 17 >17 >17 >17 >17 Water seal recovery capacity

after full flushing Not |ess than 50 0.55MPa 60 60 60 60 0.14MPa 60 60 60
- 60 0. 35\MPa 60
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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 thé
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.



60 60 60 Water seal recovery capacity after mnor flushing Not |ess than 50
0.55MPa 60 60 60 60 0.14MPa 60 60 60 60 0.35MPa 60 60
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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 cavity (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 connected 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%,

Polypropylene 25%- 40%,

Maleic anhydride modified polypropylene 3%- 6%,

25 Titanium dioxide powder 1%- 3%,



60 60 Spatter resistance No spatter on the plate when ignoring water drop
of .dianeter less than 5nmor mst Qualified Qualified Qualified Qualified

- 16 The results in Tables 1, 2 and 3 show that the toilet is flaw ess,
delicate, snooth and has excell ent physical property, good

.wat er-resistance, surface dirt- resistance, high rigidity, good inpact

resi stance, good abrasion resistance flushing and cl eaning capacity and
greatly saves water. 5 The flushing water amount is finally controlled at
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limted only he appended cl ai ns. . A water-saving toil et

- made of noveﬁm@ﬁ@#%ﬁﬁh&stlc resin conpound naterlal wherein the toilet is
made of novel thernoplastic resin conpound material containing inorganic
stuffing by injection technique and conprises: 5 a main body (10), a water
outlet (11) of the main body set in the |ower part of the main body (10),
and a flushi mgAWdiIsaﬁh@&)ﬂaufmh&t of( Aol the&imophastidiesiai cdmpv@id makridlg mai n

at. the bottom of

body's water outl et ter tank cavit

the water t afiRIMsie 3, M%‘@re ‘9‘“@2‘1‘ g(“ﬁd Wﬂﬁ@&“&f’é% élﬁ‘('} KRR uni cat i on
with the wat 6fa nddlre G2AbllastoniBhaid ld@n tekbomenNi ng (211) and a flushing pipe
inlet (212) are set on the cavity in the far end away fromthe water tank

(20), the cavity (21) being in comunication wth the main body (10)
t hrough the nain pi pe opening (211);

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 water-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.



a flushing pipe (30), the ends of which being connected with the flushing
pi pe inlet (212) and the flushing water pipe outlet (12) respectively; 15
- and a si phon 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 siphonupipe (40) being connected with a
downcorer . 2. A water-saving toilet rmade of novel thernoplastic resin

~ conpound nat @ri lafsavif ©iRi Made ofitERihBridpeastid) R THOGDnPOLIE marsiainofc onpound
material conprises the %ol | owi ng materials by wei ght percentage:, | norganic
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steari ¢ aci deonvénient imdisassershly. drgningian@maimieganc§f novel thernopl astic resin
conpound material of claim?2, wherein said nodification is carried out by
m xi ng 1-5% wei ght 5 percentage of stearic 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 sufficientlx vitersatidg eallet irdae bheoel eRfépladt desancbnyioud inmagprial ofd. A
wat er - savi ng toilet nmade of _novel tH r mo Iastiiﬁresi B ‘gp{mo nd ntaterial of
claims 1 to Saimyiewhsreindhs wiletis feymee by copectingthe mafl PRt Shite™ & cal ci um
carbonate, 1QnRro@, MeXHihtheOBipd¥eid)anli AR EiPh&ﬂsipeqh@)! A0 i€ AORARKEIn 5. A

wat er - savi ng toil ef rnatde_otg novel "t hernoplastic resin conpound material of
claim1 to 3disessemllyrcleanigrandgiainengicesai d si phon pi pe (40) and said
flushing pipe (30) are snmooth by polishing and pai nting. 6. A

wat er-saving toilet made of novel thernoplastic resin conmpound material of
15 claim 4, wherein inner walls of said siphon pipe (40) and said flushing
pi pe (30) ar e0sAvatdi-shying alilesiadegofandelpbérmbplagiic résin Aompavad -neteriahgf t oi | et
made of novel  ther |.asti.c resin. c oun terial of claiml1 or 2 or 3 or
6, wher ei n'0s&lagn igﬁ%ﬂ“ﬁhé‘é“?&gshei@ggﬁ'ﬁﬁ@g‘:dar@ &1 P& equl ar deep reverse U.
19 8. A water-saving toilet made of novel thernoplastic resin conpound
material of claiml or 2 or 3 or 6, wherein the toilet is fornmed by
connecting the main body (10), the water tank (2(3), the flushing pipe (30)
and the siphdn. pinpehqd4d)praduding 8 veatersaying toilel madsi oS aovd irpoplastisgpsihg and

i nt . 5 9, - | ' A t A [
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t he mai n body 0), the water tan 0), the flushin i pe (30) ,and the
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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 respectively, injecting 5-10°C cooling water into cooling water
pipes of the metal moulds to solidify the products, opening the moulds and taking

out the formed parts;



15 in a mxer according to said weight percentage, adding the mxture into
a hopper of a double screw extruder, thermally form ng the m xture,

- extruding fromextruder to obtain conpound material strips, cooling the
strips, putting the cooled strips into a granul ator to make granul es and
.drying the granules in an oven; step 2, production of the toilet parts by

i njection nolding: feeding the conpou 20 material granules into the
charging barrel of an injection nmaching€, nelting them injecting the nelt
into netal @54 .Sﬁ)@(d#&ﬁn;é@ihg 1RO es tYRIRE altailde: fitddiSEUnAget PhepBushivg Si phon

pi pe respectively, injecting 5-10C cooling water into coolin ter pipes
of the metal pipptd the fleshing) pipg fnjettand Qitledxedly copesst Hty YRPST ﬁffgf’tvj\g‘eand t aki ng
out the for 1S ol ENShdshe eP@y tsint © make a
toilet: fixe &%ngﬁ%gngta§£?Pﬂ%ﬁ?ﬁg¥gﬁgﬁn?8$Pﬁgk?Iué%ingﬁ%?ée inlet and
~outlet, fixepheyentwaretkagae 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 method of producing a water-saving toilet nade of novel

t her mopl astic resin conpound material of claim1l, wherein said step 3 also

conprises & $1ePmkMbd BQFJOaGéiﬂga tr-paiiny foNg ridde of novet therhdysasat rasee f | ushi ng

i ore connectingithe
[+

i pe and si phon pi pe be arts. .
PLP pcompoFl)mcFi) material of claim 11, whetein said pstf:p f also comprises a step for

polishing and painting the inner walls of the flushing pipe and siphon pipe before

connecting the parts.



