;<ze3e?0|\|vv7-ttu, V" NvvvevTNw'' -1 METHOD OF MAKI NG NON- POLLUTI NG PRODUCTS The
invention relates to a nethod of naking non-polluting nolded products, nore
particularly to a nethod of making non-polluting containers, such as
caskets, disposable food 5 containers, etc., by using fibrous agricultural
waste and a binder which is environnentally safe. ~1 conventional casket
generally uses a | arge anount of wood as a main raw material, thereby

resul ting in MYEHQP HE)MAKIBKU NONoROESTT IHEJPRAPYETSN t 0 t he environnent due
to 10 extensive fe Ilnq,of nunmerous trees. Nbreover, the raw material for

meki ng conventi onaf®di's ﬁ%ﬁﬂner‘?%tbe%liﬂtaa‘imﬁ%?%d PhdIakdes pPasePlwnndaper
t | t hat._th | ast t |

gzcg:r;)gse naturaﬁgé%e%ﬂc}ﬁssq I afuc%a t&)%?:g&ggzglsg(igadﬁ#ﬁ%d b‘?ﬁlﬁ?aﬂbmgand

that the paperné@ﬁdlﬂtﬂ@%oﬂgglﬁéiﬁ GSLQQPQSV\@,% et?éqdlgqishoggﬁﬂét%c? and

entails a relatively highproduction cost ject o e present

inventi®n is teoptOMicias agtkl.hodyohs i MbRAlE PR bl Rk NEXRENS | e
products by which 20 agricultural waste is disposed by recycling. Another

obj ect of the prleeir iwhigit iien enyitronpeovatiby asafs hod of making
non-pol luting i nexpen5| ve products which can deconpose naturally w thout
| eavi ng any toxic r@@%’lﬁ%tlmjorc‘cﬁ%tt Eeﬂﬁrélhﬁ\}éﬁﬂﬁ énlarfe ampoled Qf

Ki 25 |1 d f
agricul tural | W%@F’%as” el FAY Beks? srfla b) RS LG S0t NRSP A Flt e al
(c) grinding f,é}? eand i e{é a*:héoefnga% mBRW%%;e ()
er w t m Xer bi nder

m Xxi ng the po nder orma mx ure

i ncl udijpg pol y&ka@r@wéeﬂélqll%eo&nelmfnewalsdebaél& and (e) formng the
m xture into the product. 5 Oher features and advantages of the present

invention will beMorecappar ehke itaw heatelrial fgrdeisdied desesniptdredl of the
preferred enbodi nents of the invention, with reference to the acconpanyi ng
drawi ngs, in whisgesahle fopd zqpémdpersi vialislessholksigia eadkaragmoduct
10 made according to this invention; Fig. 2 is a perspective view show ng
anot her casketMaterial. Disadvantages arise in that the plastic material
can not decompose naturally and will produce toxic gases
15 during burning, and that the paper material does not have
a good water and oil resistance and entails a relatively high
production cost.
An object of the present invention is to provide a method
of making non-polluting inexpensive products by which
20 agricultural waste is disposed by recycling.
Another object of the present invention is to provide
a method of making non-polluting inexpensive products which
can decompose naturally without leaving any toxic residue.
According to this invention, the method of making a
25 non-polluting product comprises the steps of: (a) obtaining

an agricultural fibrous waste material; (b) drying the

fibrous waste material; (c) grinding the fibrous waste

L I

*G00002*



product made according to this invention; and Fig. 3 is a side view showi ng
a bone ash urn product nade according to this invention. 15 A first

enbodi ment of the method according to the present invention conprises the
first step of obtaining fibrous wastes of agricultural products which may
be selected fromthe group consisting of Elant's stens (e.g. rice stem
wheat stem sorghum stem etc.), crop sheffs (e. g. rice shell, 20 wheat
shel |, sorghuningherial gocform peswfiees 61) negénalhespowdeywitbsi diedenf
corncob, sugar  canes, and eansgﬁgmood shavi ngs, and_ saw dusts._In this

ng
embodi ment, pl ARETLIERehE LT JBLEEVER. 8L iRder Eonpakind Pelvehecahteri al s

used in the nethod. . The plants' .stens, are bjected. to _dryi.ng which 25 may
be carried out E%?gu%lo%een rcﬁ]%lénéafl ﬁﬁxdﬁg %‘iﬁ@lﬁe,owlrég Egﬁ W&I%& et fRod.
The dried stempparg, gsQund to forma powder having 40-120 nesh. -3 The
powder formed after grinding is fed into a mxer for mxing with a binder

to formsa m xtureothee HeXttged Sarfzaraﬁivaﬂtagtesaéf &ty grespeedi fher®00n

rpm 3500 rpm for 15-30 min. The binder used in the present invention is
prepar ed from §ipdlyatoneolppeekhtl 03 ehanfol bowihaletpicde.lelr déecabbyiomhe

bi nder includes 5-15%y wei ght of polyethyl eneglycol, 5-15% by wei ght of

cel | ul ose, and°¥%hePugigrigd gRrodrngsishal dakyideentiiong witddsefesaponent is
further m xed vvith]Pa sulfate, a stearagte and water. In an exanple, 10% by
wei ght of 10 pbPyERRyF ErHeRIEGI"h T39Sy wei YAECBE cel | ul ose are ni xed

wi th 80% by wei ght,.of fot d . for e i 0 .bi nder o] ... About
22 % by wei ght of tFtl & gf%%éa§§¥%§?(§1@%\?%d§§%o@ﬁﬁgﬁgﬁ? gi Sa%qg%dggﬁ%‘ﬁci % by

wei ght 10f a suhfateacdotaitg Wel i Ofindrepiteahate, 12 % by wei ght of water,
and 56 % by wei ght of 15 the powder of the fibrous waste material. The

sul fate may be bamigm sulfate, péropestifateiewi showlihd adtot NaNgansser
sulfate or chromumsulfate. The stearate may be magnesi um stearate,

cal ci um st ear apepdu¢honade aeraydigiaufioninist éaveneionr dadi um stearate. 20
The m xture in the mxer is sent into a nold and is nol ded under high
pressure and tenp&igtu? & avHiie YaSWoRYing sheene S&t Ry H?H?éﬁ%tm’flge

rel eased fromthe | d after. bei.ng coaled and is then air-dried. Finally,

t he nol ded proaﬁg?{l&sn%g%ﬂe@*/ﬁ tlﬁg’f a°ht . According to the present

T 25 eV OAE OB iagte ) bes sy PRk iet, A grianro
one- pi ece nol degyeackeh 888Y¥rises the first step of obtaining fibrous
wastes of agricultural products which may be selected from
the group consisting of plant’s stems (e.g. rice stem, wheat
stem, sorghum stem, etc.), crop shells (e.g. rice shell,
20 wheat shell, sorghum shell, etc.), residues of vegetables
(e.g. residues of corncob, sugar canes, and beans), wood
shavings, and saw dusts. In this embodiment, plantsg’ stems
are selected as a main component of the materials used in
the method. The plants’ stems are subjected to drying which
25 may be carried out via a centrifugal drying machine, or a

sun drying method. The dried stems are ground to form a

powder having 40-120 mesh.



-411, and a cover 12. Referring to Fig. 2, a casket 100" is formed by
assenbling a top panel 21, a bottom panel 22, a front panel 23, a rear

panel 24, a right panel 25, and a |left panel 26, all of which are produced
according to the nethod 5 of the present invention. The aforesaid
conponents may be assenbl ed by adhesive bgnding or by using fasteners, such
as nails or screws. Referring to Fig. 3, the nethod of the present

inventi on may be u%kg pevdrndoraed dormr axhnding3is fed tohe & mirgrblbre ash,
and a lid 32 for_cjosin% t he open 10 top of .the bone ash urn . 31. The

af oresai d met hdBL1 %19 W Thra éﬁBeFrﬁ%ﬁPFgﬁ‘ Biavraes TR o 1D dengprried
advantages: 1 . I terial u i i ti can be
obt ai ned easi | yo@“fg% ‘gglj}?%%%g&ggl g%?%pé)g?ﬁﬁ;%%%%{} ?nﬁéﬁ??g béeomérﬁgldugféhcf3 at
relatively | ow Gpsisr i fskhe 1P @3RN I AWM | ORvedPERTR LC WildYaaledastifs MY
be sel ected according to the seasons and sources avail abl’'e Tocally. 2. The
pr oduct s5pr oducssll yayl disl preasidntl oy eitid Fdr@al ddheaaposerapstkisllyy the

wi t hout | eaving any polluting residue. 20 In addition, the products can

exhi bit good hapridmdss iandudes Fotl Sisnwovedghny £t xd e W@y Isgldaltyiaed , stibsi‘ance
harnful to environnment. 3. After the products are buried in the soil, they
can deconpose iRy yedphamiccaht elees s andalf -S853sbruveépht |9z Eprmabdehydes t he

present inventign, produces substitutes for oden_caskets that. are usual
made of hard wo é,jk?%nqﬁ%? %W%?r‘?é&eést ﬁBrEg%’sfu%%‘F%nwﬁ?hh%r%P &, Dut y

al so offers I SOt Cﬁféeﬁteﬁ 5.1 aﬁgreix%\.h?tlgr alld/byasf)gs “%Hﬁh‘ﬂsecgf as a
mai n raw material, "asi de ronlphe'bene it of waste'recyclihg, € vironment al
probl enggdue t%@q&f}?méﬁﬁdﬂgaﬁa THBYOMSi JHtE8S @dEL b esaravpiced. 6.
The casket made according to the present i1nvention does not produce any

polluting gas duitloe@¥ émptwedight of formaldehyle to form a main binder

component. About 22% by weight of the aforesaid main binder
component is mixed with 4% by weight of a sulfate, 4% by weight
of a stearate, 12% by weight of water, and 56% by weight of

15 the powder of the fibrous waste material. The sulfate may
be barium sulfate, iron sulfate, zinc sulfate, manganese
sulfate or chromium sulfate. The stearate may be magnesium
stearate, calcium stearate, zinc stearate, aluminum
stearate, or barium stearate.

20 The mixture in the mixer is sent into a mold and is molded
under high pressure and temperature (about 185-200°C). The
resulting product is released from the mold after being
cooled and is then air-dried. Finally, the molded product
is coated with a paint. According to the present invention,

25 various forms of containers may be produced.

Referring to Fig. 1, a casket 100 produced according to

the present invention includes a one-piece molded casket body



A second enbodi nent of the present invention is directed to the production
of food containers. Like the previous 10 enbodi nent, the agricultural
fibrous waste material used in this enbodi nrent may be selected fromthe
group consisting of plant's stenms (such as rice stens, wheat stens, corn
stens, etc. ) , crop shells (such as rice sheII V\/neat shel |, sorghum
shell, etc.), residues of vegetables (suc‘h as reS|dues of 15 corncob, sugar
cane, beans, ettl. 3nd angovexha?i ndefamdingweduBig. i rast:laﬁket:hw@él:e@ted
fibrous waste material is washed in order to renove dust and ot her

i mpurities. Af t%@r‘()@%rmﬁgass(eﬁ@lﬂpﬁr BuECRaRIRE hretler iPaPOL 8O/ PRBEL 2R 2
centri fugal y machi Al ternativ sun.d in be e d for
ryi ng 20 the WERTRE REPED 27 THEPH HARF hth« & FAPRY AR S LPh i B Set ed t o
grinding to for e S 2

obtained is m x%%ﬁep%\wmg%gfg%\n l%h %%%r?qf(o sucljl ggg:‘aﬁ(?)lsréggg)t glﬂﬁé?rom

cereal gsains, &f.tie - I%CHéihtStﬁRrEHtlgﬁ PRt tLr SHAG cBhpohenB8! MEY V5!
(such as polyethyleneglycol) cel | ul ose, formal dehyde, a sulfate, a

stearate, a skiassenied) mgedhesdnd hah@ing lor &y exdnpl €astbrers; 6adici esai d
ingredients are prepared as follows: Firstly, 10% by wei ght of

pol yet hyl enegl yzonail@ebysorewht Beferkingose Fignd380ths hethedghE e

f or mal dehyde are nixed tvget her to form a uni que hi nder accordl ngrto t he

present invent i BRESSHl dRVEntd oBgMBY ePe 'H"F@dsl’%PnPFB e ReEs Bpated by

m xi ng 60 % by ht of. t.he aforesai d hi 0% (e} of caIC|um
chl ori de and 20]¥\B/rbyor\1/tvea}lrﬁtng$ aFumalrl]a g %1/0 r\/?glx)S’ﬁPg \EB? povvder

is mxegdgw th 2% bé(fvg{egrgor@ a%Il—P hGh 39. 9% by wei ght of the uni que bi nder,
0. 05% by wei ght o% a |lOsulfate, . 057 % by weight of a stearate, 1 % by

wei ght of the skin tigs rdigreagaat meamld bd%chy peégdtic Qhveatebn dhevsddd ate
used in the invention may be bariumsulfate, 1ron sulfate, zinc sulfate,

manganese sul f atlee ofoklhrwimaimdanttages: The st earate may be nmagnesi um
stearate, calcium 15 stearate, zinc stearate, alum num stearate, or barium
stearate. Afterlm RFrg MH&E Fﬁgr‘@ﬁ%ﬁ@é pRedHE FhRdpresent rlé%’&FlFFLﬁQ PEXt ur e

i | ded [ d hi d high t t

(5.0 120G 1850) %'%&3%‘&3? PRHH 679 @%@ﬁ%ﬁéﬁ%ﬁi prophEthgiaRd
d dried Lf

product 1§S rie %8(1&:&%%% USL NG W d C}?V'l%et lé‘h% péf%’éé)rktsl .

waste material un EI’BOES a de-coloring process an

col ored and patt efigdht i NgTARd Rhalkuhiczi-ag %/st% dﬂé‘ﬁ %esegéi'@céédm
before coloring and patterning. 25 Asides fromthe elimnation of the

envi ronnment al anthqdddilriprcprabl esasass dast ddmwededeaeanbebde el oddiel yet hod
of the second enbodi nent further offers the follow ng effects:
2. The products produced by the present invention can
decompose naturally without leaving any polluting residue.
20 In addition, the products can exhibit good hardness and
do not involve any toxic or polluting substance harmful
to environment.
3. After the products are buried in the soil, they can
decompose into organic materials usable as a fertilizer.
25 4. As the present invention produces substitutes for wooden

caskets that are usually made of hard woods, it not only

saves the consumption of hard woods, but also offers



1. The products produced by the nethod of the second enbodi ment are
resistant to water and oil within six hours, at high tenperatures of up to
130C. 2. When buried in the soil, the products can deconpose into 5 organic
materials usable as fertilizers within three nonths. 3. Wen dunped in

wat er, the products can deconpose within a short period to form fodder for
aquatic life formns. _%_ CLAIMS: 1 . A nethod of naki ng a non-poll uting
product , charact/@£68 hb§FaE6RPFr sing: (a) obtaining an agricul tural
fibrous waste terial; .5 ( drying the fibroys waste.material; _(.c

or i nding. she.f15r b AT IS 4RO L Par e ontiar MR L S SR ‘povder

Wi th a binder in.a;BHXelohOhOHOR Tk XEH R, @%e@}r@@'?ﬁgl nGhHdidihental |

pol ygl ycol , celll?lose and formal dehyde; andg 10 (e) formng the mxture into
the product. 2. Pieprenkoduef t&l @éktedsiehaaqtiey dednimethad dhes are
agricultural fibrous waste material is selected fromthe group consisting
of plants' stensalser epodhell.s, residues of vegetabl es, wood shavi ngs, and
sawdust. 15 3. The nethod of Claim 2, characterized in that the powder has
a size of 40-1%0 nEld capketTRadaerdPrrrdimackai e PresRaratReeRyen dPashat

t he pol yglycol is polyethyl eneglycol. 5. The thod of Caim 4,
characterized i nnﬂ’fapyfé’dé’tc@a?age?\gogguﬁlg%lq%ﬁ gfurai'ﬁ’@ WEEERLAPE - added to the

The b nder 1 nol udes ety Boddndit BELS ot AfE o SHELBE L EdiEptochy el
wei ght of cell Wpsge FrbaletonVoly rwehgbbnehi Horsel dehda he 23-chriclize

met hod of Cdaimb5, characterized in that starch is added to the mxer to
form t hg) m xt urenbodiment, the agricultural fibrous waste material used in

this embodiment may be selected from the group consisting
of plant’s stems (such as rice stems, wheat stems, corn stems,
etec.), crop shells (such as rice shell, wheat shell, sorghum
shell, etc.), residues of vegetables (such as residues of
15 corncob, sugar cane, beans, etc.), wood shavings and saw dust.
Firstly, the selected fibrous waste material is washed in
order to remove dust and other impurities. After washing,
the fibrous waste material is dried in a centrifugal drying
machine. Alternatively, sundrying may be employed for drying
20 the waste material. The dried waste material is then
subjected to grinding to form a powder having a size of 80-120
mesh.
The powder as obtained is mixed in a mixer with starch
(such as those obtained fromcereal grains, e.g. corn starch,
25 potato starch, etc,), polyglycol (such as polyethy-
leneglycol), cellulose, formaldehyde, a sulfate, a stearate,

a skin forming agent, and water. In an example, the



8. The nmethod of Claim?7, characterized in that the binder _g_ includes
5-15% by wei ght of pol yet hyl enegl ycol, 5-15% by wei ght of cellul ose, and
75-85% by wei ght of formal dehyde . 9 . The nethod of Claim8, characterized
in that a skin formng agent is added to the mxer to formthe m xture, the
skin 5 form ng agent being prepared by m xing the binder with cal ci um and
alum na prior to adding the binder. 10. T nethod of. Claim 5

charact eri zed |anfqlfﬁﬂaltq1én9(¥§2@{ﬁ%t$ §rmwm¢ asnin laws fBF‘ﬁ’F"élYSné-om ece

ket bod 1 Th h d, that t-h t
10 is mol ded Wﬁﬁ@ggt F Pofe T rafé"e%%“g et CH B Sno! udes
t |, L, , d
a top panel . a ol bemganglars df %&gle?ﬁsh 08 2P0 R8¢ eache%f an

a right panel onent's to 1ot e casket. 12.
The nethod of @ aifi@e hanaet geégLdind ﬂch%thet BeeBbXt Ui gvdidtisn Mmided in a

mold to forma bone ash urn. 13. The nethod of Claim9, characterized in
t hat theSm xt uries edibbededrhenskinoiakntiond agana fopdepant¢dibyemnixing 60%
by weight of the aforesaid binder with 20% by weight of
calcium chloride and 20% by weight of alumina. Then, 84% by
weight of the powder is mixed with 2% by weight of starch,
0.9% by weight of the unique binder, 0.05% by weight of a
10 sulfate, 0.05% by weight of a stearate, 1% by weight of the
skin forming agent, and 12% by weight of water.

The sulfate used in the invention may be barium sulfate,
iron sulfate, zinc sulfate, manganese sulfate or chromium
sulfate. The stearate may be magnesium stearate, calcium

15 stearate, zinc stearate, aluminum stearate, or barium
stearate.

After mixing the ingredients in the mixer, the resulting
mixture is molded in a compression mold under high pressure
and high temperature (e.g. 120°C-185°C) for about 7 sec to

20 50 sec. Subsequently, the molded product is dried and
sterilized using ultraviolet rays. If the fibrous waste
material undergoes a de-coloring process and the molded
product is colored and patterned, drying and sterilizing may
be done a second time before coloring and patterning.

25 Asides from the elimination of the environmental and
pollution problems as described hereinbefore, the method of

the second embodiment further offers the following effects:
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(a} obtaining an agricultural fibrous waste material;
5 (b) drying the fibrous waste material;
(¢) grinding the fibrous waste material to form a powder;
(d) mixing the powder with a binder in a mixer to form
a mixture, the binder including polyglycol, cellulose
and formaldehyde; and
10 (e) forming the mixture into the product.

2. The method of Claim 1, characterized in that the
agricultural fibrous waste material is selected from the
group consisting of plantsg’ stems, ‘crop shells, residues
of vegetables, wood shavings, and sawdust.

15 3. The method of Claim 2, characterized in that the powder
has a size of 40-120 mesh.

4. The method of Claim 2, characterized in that the polyglycol
is polyethyleneglycol.

5. The method of Claim 4, characterized in that a stearate,

20 a sulfate, and water are added to the mixer to form the
mixture.

6. The method of Claim 5, characterized in that the binder
includes 5-15% by weight of polyethyleneglycol, 5-15% by
weight of cellulose, and 75-85% by weight of formaldehyde.

25 7. The method of Claim 5, characterized in that starch is

added to the mixer to form the mixture.

8. The method of Claim 7, characterized in that the binder
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agent is added to the mixer to form the mixture, the skin
5 forming agent being prepared by mixing the binder with
calcium and alumina prior to adding the binder.
10. The method of Claim 5, characterized in that the mixture
is molded in a mold to form a one-piece casket body.
11. The method of Claim 5, characterized in that the mixture
10 is molded in a mold to form panel components of a casket,
which includes a top panel, a bottom panel, a front panel,
a rear panel, a left panel, and a right panel, the panel
components being assembled to form the casket.
12. The method of Claim 5, characterized in that the mixture
15 is molded in a mold to form a bone ash urn.

13. The method of Claim 9, characterized in that the mixture

is molded in a mold to form a food container.



