18 July 2005 METAL COVPOUND M CROPARTI CLES AND ULTRA- M CROPARTI CLE POWDERS
BACKGROUND OF THE INVENTION 5 Field of. I nvention [00011 The present
invention relates to a method of netal conpound microparticlef gi%oos
ultra-mcropartical. Mre particularly, the present invention uses
solution-gelatin process and flam ng process to obtain high quality

m croparticals powders. 10 Description of Related Art [0002] Cenerally
speaki ng, using solution-gelatin transition process to make mcroparticals
powder s nmusMEIAINCOMRRPRNDMIGR ORARTICRES ANBAAL TR 4MICROBARARELEand t hen
keep still in oven for heating. The heat tenperature is higher than flash
tenperature of solvent and | ower pHgpDERWM i ng point of solvent. So the
heating tenperature is the lower 15 the better. After nore than ten hours
or even several nonths, the solvent evaporated conpletely so as to obtain

t he powder-matri xes but B%tCI{@ﬁOUN]?prPM“E?Ig @ g the evaporating
ed so

process mass of powder-natrixes acconpani ent to evaporate. [0003]

f rocess has heating treatnent, the energy of heating
acco a?@g ?grf ﬁ%‘{)t he cost. Besides, the nmanuf acturi ng process wth

evapor atl&?l makes __ 20 the solvent to bri ng out sorre powder - mat ri xes t hat
cause a [PBtUof | oddei prevsnus mveniiomngelgiescdasa postprd ool mal operapRidyr t her
nore serious air pollution. Its also poll utes the oven. Furthernore, the

time of migrepbgiciasrand slitaomiysopartidad phlede psrtisilatlyagiy prasertt mvemttbne uswer e
| solution-gelatin process and flaming process to obtain high quality microparticals
powders.
10 Description of Related Art
| [0002] Generally speaking, using solution-gelatin transition process to make
microparticals powders must to mix prepared powders matrix and organic solvent, and
then keep still in oven for heating. The heat temperature is higher than flash temperature
of solvent and Jower than bowling point of solvent. So the heating temperature is the lower
15  the better. After more than ten hours or even severaﬂ months, the solvent evaporated
completely so as to obtain the powder-matrixes but not the final powders. During the
evaporating process, mass of powder-inatrixes accompaﬁjed solvent to evaporate.
{0003] As the manufacture process has heating treatment, the energy of heating
accompanied raising the cost. Besides, the manufacturing process with evaporating makes
20  the solvent to bring out some powder-matrixes that cause a lot of loss in manufacturing
process, powder pollution and further more serious air pollution. Its also pollutes the oven.

Furthermore, the time of manufacture is longer, the powders will agglomerate and cohere




A T e -

| i i he powders and the
| 18 July 2005 each other that increase the diameter of t _
quality gf final products is decreasing. [0004] Moreover, manufacturing
powders can use the sol vent-evaporating nethod, freeze-drying mwathodoes
spray-dryi ng nmet hod, spray-thermal deconposition, depositing 5 msthod,h gr
flame with hydrogen and oxygen and drying nethod, but all of trese nefsg S
need to icadr ethsethhheceasr gy di@fétePHOHTBINNdRrs! £id AL r%ﬂgﬂltg%ﬂtﬂ{h gfc;dulct% é%MVARY
very difficult to nake the powders to becone the crd-pa; LrogZés M

THE | WvEBiiLN 10 [0005] The present invention provides

ggnufacturingh%$tro-éarticles or ultra-mcroparticles. [0006] The present

[ i o tallization process to manufacture

i or opar [IgrEs or SREsSh RSk uinaa B aa v fesoRepepmPoria mefodsent

inventio grqﬁides a n&thod of .manufacturing mcroparticles or ultra
ftefie

ni cr opar YINg Haetetn serag g setgodhepray-ghssmel deegmpisitiong depbsifing ons.

and matrix of metal salts or netal conmpounds with organic solvents to

obtaith amHhedneg Lenawithhydeogen ein) oxygehtandgrihe nethodnBusal st ek Himeat |y to

create a self-sustaining flame to produce 20 the mcroparticles and ultra

mi cr opareged|tesncrpBO0 cildrgy fchbammdonyed alidii FYPJIRAR! RGESRo %?ﬁﬁﬁﬁ&lfjﬁﬁc” bed
can manufacture the mcroparticles and ultra mcroparticles In a

non- vac unakectha @osii@s to become the micro-particles.

SUMMARY OF THE INVENTION
10 [0005] The present invention provides a process for manufacturing micro-particles
or ultra-microparticles.
[0006] The present invention uses a flame crystallization process to manufacture

microparticles or ultra microparticles.
15 A first aspect of the present invention provides a method of manufacturing
microparticles or ultra microparticles,lthe method comprising the steps of:
(a) mixing metal fons and matrix of metal salts or metal compounds with organic
solvents to obtain a mixing solution; and |
(b} igniting the mixing solution directly to create a self-sustaining flame to produce
20 the microparticles and ultra microparticles.
[0007] The flame crystallization process as above described can manufacture the
microparticles and ultra microparticles in a non-vacuum condition.
[0008] In one embodiment, the metal salts may mclude inorganic metal salts and
organic metal salts, the metal compounds can include metal oxide, metal sulfide, metal

25  nitride, metal boron compound, metal selenium compound, metal phosphide; metal

arsenide, metal




[ 0008] In one enbodinent, the nmetal salts may include inorganic netal salts
and organic netal salts, the netal conpounds can include netal oxide,

metal sulfide, netal 25 nitride, metal boron conpound, netal sggRi2d6%
conpound, netal phosphide, netal arsenide, nmetal 18 July 2005 hali de,
conpl ex netal oxide, conplex nmetal sulfide, conplex netal nitride, conplex
metal boron conpound, and conplex netal halide. [0009] The inorganic netal

sal ts nayalide bordpicRBictd] oRIRSANEIIS: mIES é‘hﬁﬁérc%?gﬁ&eﬂsl?t %,tnrgﬁjadg, Ts (g%é% }ng % | Oggt al

nitrate, metal borate and variety i1norgani ¢ ne
e”bOdi”EB&anBHﬁﬂﬁﬁLHﬁié&nﬁﬁkhﬁmﬂﬁg¥ff chosen to be the netal salts. The
e

first stepis mxing t organi ¢ salts and hydride HnXmto nmake matri X,
next steﬁ)'§] suf fi ientl%nrim' Xi q%é-f he matrix and organic solvent to flane

t oget her "and’ t han t Ae MHEEES Pt iSelte may Haclpdsvenstal pthosnberea msta raaptmntiec| es i s
obt ai ned, The X of forpula HhXm can be oxygen, sul fide, nitrogen,

sel eni un{“eﬁﬂﬂégﬂa?é?eta#@gﬂﬁed@e@} bareicand vaAfittg inarpatiinmemnelafs® or two ki nds of
organic netal salts and fully stirring is obtained a m xture conpound, we
can iThputl0é¥k or niprameteythoiliesit wirgdnid niklay saifsinidyi MGHbSerc8BRIEL Sl Leact and
add organic solvent than flam ng so as to obtain a mcro-particle powder

of conpl Ebe fimt stkp dompobn ey Hfc s8N . i | owi. ng; . MOR +
HiXm MK + HOR 15 ( 2- 1)11@ c orilfc e o%q{ydf\ﬁ@% %'@g{@%g %eﬁg isp
(2-2) @ H&ERLy NHX@ the Mhi M 'al%)orgfh@c I\s/lolvr:nt to flame together and than the

microparticles and powder of ultra microparticles is obtained. The X of formula HnXm
can be oxygen, sulfide, nitrogen, selenium, phosphate, arsenide or boron. After mixing one
10 or two kinds of organic metal salts and fully stirring is obtained a mixture compound, we
can input one or more hydrides with fully stirring to completely react and add organic
solvent than flaming so as to obtain a micro-particle powder of complex metal compound.

The chemical formula is following;
(1): M-OR + HnXm — MX + HOR
15 (2-1) : M;-OR + M3-OR — M;-OR-M, —M;-0-M, + H-OR
(?.-2) : M;-OR + M»-OR — M;(M; -OR) +Ef OM;O:MZ + H-OR
(2-3) : M1-OR + M,-OR — My(M; u-OR)HEO M,O:M,; + H-OR
, wherein M is metal, R is alkyl.
[0011] We can fully blend one or more then two metal-organic salts to mix or react.
20 Further adding one or more then two hydrides and also blend to get a first matrix
compound within organic solvent. We can also fully blend one or more then two metal-

organic salt to mix or react, focus on the exchanging the species of metal. Further adding




oM + HOR +H20 (2-3) MI-OR + M2-OR --~ M(ML-OR) -> MO ML + H OR
wherein Mis netal, Ris alkyl. [0011] We can fully blend one or nore then
two netal -organic salts to mx or react. 20 Further addi ng onesqQily 2ogs
then two hydrides and also blend to get a first matrix conpound w thin
organic solvent. W can also fully blend one or nore then two netal -
organic salt to mx or react, focus on the exchanging the species of netal.

' ' blend to
Furt her agtdbngolSihét o AQARIQN S PRI BleRd Lth & dRhgSand a8 $o
get a second ﬁgtrix cogggﬁnd m?%h?ﬁ 5@9a§§% ép ﬁgﬁt.mFédfﬁﬁmEﬁ Fﬂ%ﬁ? we
m x and fubly blend the above two kind of matrix with solvent. After

bur ni ng fﬁe nfx mat ri xes, we can mcro powder of conplex netal conposite 5

13] The hydrides of present invention can be hydroxide,
ESF‘?ESS?@P&?P bo]r 0 “f‘h‘g‘}ﬁ?"ieda{x %ﬁﬁtﬂl@?@éﬁﬂﬁ;}m fhewe twe|kind ofmmatyir witle solpérds phor us
hydride, arsenic¢ hydride, telluriumhydride, mxing gas with n|trqgen
hydri de, ABFt homing: Hienmon enatrisets weé chy anicee powdempofindmpll {18l 4bmiposienot her
enbodi nent, inorganic netal salts can be chosen to be the netal salts.

Fi r st ste@mposnd.o di ssol ving the inorganic nmetal salts or other metal
conpound into acid solution or alkali solution to make matrix, next step

is suffi[dsitly mi xi H&gh;!%d}ﬁleﬂ%f{pké&entsiﬂ%ﬁﬂ-oﬂrbvﬂ% H#cggﬁidg, s%‘?ﬂh\j&ﬁ{e, §3rdr AMME
toget her and than the mcroparticles and powder o
hydride, nitrogen hydride, selenium hydride, phosphorus hydride, arsenic hydride,
tellurium hydride, mixing gas with nitrogen hydride, or more than one kinds of hydride
compound.

10 [0014] In another embodiment, inorganic metal salts can be chosen to be the metal
salts. First step is to dissolving the inorganic metal salts or other metal compound into acid
~solution or alkali solution to make matrix, next step is sufficiently mixing the matrix
solution and organic solvent to flame together and than the microparticles and powder of
ultra microparticles is obtained.

15 [0015] If we use metal halide in the present invention, the first step is to dissolving
the metal halide into organic soIvent_to be mixing solution; after bumning, we can obtain
the microparticles and powder of ultra microparticles.

[0016] The type of organic solvent as above described does not have limitation, but
the best choice of the organic solvent which has flammable character, especially is able to

20 ﬁllly flaming without carbon particles while burning the organic solvent, like alcohol type
organic solvent.

[0017] In one embodiment adjusting the concentrate of mixing solution that is metal salts

- or metal compounds mix with organic solvent can control the particle growing




ultra mcroparticles is obtained. .15 [0015] If we use netal halide in the
present invention, the first step is to dissolving the netal halide into
organic solvent to be mxing solution; after burning, we can olgaiip2odshe
m croparticles and powder of ultra mcroparticles. [0016] The type of
organi ¢ sol vent as above descri bed does not have limtation, but the best
choi ce of the organic solvent which has flanmabl e character, especially is
able to 20 f Ilzy flamng w thout carbon particles while burning the

or gani ¢ €H %Cﬁtsi S k&earEbREE SEYPEng Sleghinm cmiseospeprt or [tBOSMrerics elmeiron
enbodi nent adjusting the concentrate of mxing solution that is nmetal salts
or net al MEEREEERATGLbAIIXE O tebi the giTDpartdk venktracaieraparido|Adohdinpan tthelest
growing 18 July 2005 rate and sizes. W can use scanni ng el ectron

m i cr oscepdt toradjuseths paicnGste ®F aitingBoluflbgr OScope to observe or test the
‘mcroparticle or ultra mcroparticle. According to the test result to

adj ust tjog1810NCenkyr Alothe? brdBbofintit, SR ggklgg I'SS%ulﬁglglf Slanlsgbe@gﬁé Slzed gblﬁ)lﬁé))(nn,e nt,

the m xi ng sol ution can be honogeni z € e
- sol ui on, Qi?lfh@ﬁlﬁﬂ;dtg er anic solvents bforefﬁ)grrin .th m Xxi ng
sol ufion, $0 as 16 g P‘g@{ ﬁ}aﬁ\ébel %dr)?{segﬁorﬁeqvgf OE%ﬁ%‘bﬁﬁH%m? helig ﬂf"%l% tion,
and the f ons gc-%nsi t% and d\’.el a%é ve cqoncentration of organic solvent. The
process CEHESQHN: OAY Fofdusidbe s od imetay) qomyrogpdspingbalisix solufions anhdks i on
monorer in nmetal conpound matrix that also decide the particle size and
growt h rgfsedeasithand wlpiveiconesntrationipf prganic sobjeat. fihe Ipescessacuh eatilly comtraase

- flane tenperature. [0019] Wile the concentrate of netal conpound matrix is
hi gher iand edigsiniodlisai pebability of each ion monomer in metal compound matrix that also
decide the particle size and growth rate of microparticles or ultra microparticles, and

10 increase flame temperature.

[0019] While the concentrate of metal compound matrix is higher in organic solvent,
the growth rate of microparticles (or ultra microparticles) is higher so the size of
microparticles (or ultra microparticles) is bigger and the particle size distribution.is broad.
On the contrary, in organic solvent, as the concentrate of metal compound matrix is lower;

15  the growth rate of microparticles (or ulira microparticles) is lower so the size of
microparticles (or ultra microparticles) is smaller, and the particle size distribution is
narrow. The quality of microparticles (or ultra microparticles) is better, but the cost of
manufacture increases. The proportion of adding organic solvent and metal compound
matrix is between 2:1(the formed micro-particles is smaller than 100nm) and 350: I(the

- 20 - formed micro-particles is smaller than 20nm).
[0020] The method of a further embodiment can use powder collected means in

flaming mixing solution to collect the formed microparticles or ultra microparticle

"powders.




the gromh rate of mcroparticles (or ultra mcroparticles) is higher so
the size of mcroparticles (or ultra mcroparticles) is bigger and the
particle size distribution is broad. On the contrary, in orgam susmjogent,
as the concentrate of metal conpound matrix is lower; 15 the growmh rate of
mcroparticles (or ultra mcroparticles) is |ower so the size of

m croparticles (or ultra mcroparticles) is snaller, and the particle size
distribution is narrow. The quality of mcroparticles (or ultra

i croparki08lles) ilhebwicrapartichastortuflien vigvpaticle pamdenfitrmed ii pac embedimedihe
proportion of adding organic solvent and netal conpound matrix is between
2: 1(t he danrbeedetal oxidepaetal sdlfide,iBetsBitd®), mdkd ol Bshpand, 3R sdlchig, 20
formed mcro-particles is smaller than 20nm. [0020] q’he nmet hod of a

ftirthercopoRdd Bkl SRRpMIE RAUOStemR! M%Iiﬂ&%ﬁa& mbtaPLiRg Bith 8o
I u p e

solution to collect the formed mcroparticles or tra mcropdrtl

- powder s. ..The m.croparticles or ultrg mcropartjcle
powder f%?tﬁa% lfliérlli4 é?llég fe%%br%egi%%;rﬂde’ CaR lg%n%%[] %Progﬁogg{ou%%taga c§ﬁ'ﬂ’¥qxéﬁ?t t al
nitri de’fgﬂgﬁt al boron conpound, netal selenium conpound, netal phosphide,

met aI5 ar fde, netal halide, conpl ex netal oxide, conplex netal sulfide,

conplex netal nitride, conplex netal boron conpound, and conplex netal 5
hal i de. [P8%2] A shcesrandspweet of thee nressaeninvemisantprovidesr evimetbod ot hod
of manufacturing mcroparticles or ultra mcroparticles, conprising the
‘st eps dehamidbtiring mérofariicdes asyleatmiarupafticldshesmprisihg desstgpst defingd antg) ectro
above the flanme in the electric field, and
first aspect and further includes putting an electro above the flame in the electric field, and
adjusting the intensity of electric field to conirol the emitting microparticles or ultra

10 microparticles which is separated, injects to the electro.

[0023] This invention is utilized chemical reaction. Under long time and fully
blending, the reacted compounds are fully orientated. After high temperature bﬁning, we
can get a micro powder. Those powders have the listed characteristic:
15 1.The sizé of the powders is very small. |
2.High surface energy and easily to melted.
3.Dry powder and free to select related & suitable solvent.
| 4.Easy to modify, such as capsule modification, surface mc;diﬁcation, ete. al.

5.We can directly get the crystal,(mono crystalline with solid crystal outer shape).




adjusting the intensity of electric field to control the emtting

m croparticles or ultra 10 mcroparticles which is separated, injects to
the electro. [00231 This invention is utilized chem cal reacti osJuljrmear
long tine and fully blending, the reacted conpounds are fully orientated.
After high tenperature burning, we can get a mcro powder. Those powders
have the |isted characteristic: 15 |.The size of the powlers is very small
2. H gh surface energy and easily to nelted. 3.Dry powder and free to sel ect
related & suitable solvent. 4.Easy to nodify, such as capsul e nodification,
surface nodification, etc. al. 5. W can directly get the crystal, (nono

cryst al | Thequatitshofthlsicdnpoysd pbwdd i Ehet@P8RA khosd Snalk |b¥ pA94ea Thenqal ity of
this conmpound powder is better then those made by physical nethod. W can

get  NUMERRUBNAIE nlindfous GTRHEH Kbt tnBAYEEDeN MRE. ARINARGHURELEE! "0 NY

and fire burning. Conpared wit tional “ vacuum el ect roi ng, 0S

powder s % L erfect..ori entated crystal structure due t

processi Ar}llg ﬁﬁedg?ﬂl:lﬁaé?lﬁ%efe“gg} itr&ﬁl.holgﬁlr t ﬁ%ﬁﬁ;hﬁ&gf‘”ﬁgt I%l?‘ﬁﬁ Roﬁ@{e&] g‘ﬁ‘t’f‘r oed

subject ynder fire with certain distance by non-vacuum _physical vapor

ol octr o aﬂla?sfv%ﬂteﬁh Oas?tafﬁg HirgHalqURIciES dya g8 rprpergsipe dtdet longoima reaien.

advantage of this invention is: Conbined with solving-concentration nethod

and eas 3‘: wiher mgrarpttiiog theorelgutoet isybiceumden frenvith certapr distaneeabyf horeyaqpawder s.

10 [00251 This invention is processing under non-vacuum condition and with

no specigplysicaleqpor de@rning, Welan tghea kigh qaklite vapsrtisg efodvapor i zed subj ect are

hi ghly increased. Such as netal, glass, ceramcs, plastics, |eathers,

| drapery [gozh]paper sThedhdvaifagé BEMIS v cRAOE S TCh¥ed with solving-concentration
method and easy firing method to get high quality micro (or ultra fine) powders.

10 [0025] This invention is processing under non-vacuum condition and with no special
requirement. Thus the suitable sorts of vaporized subject arc highly increased. Such as
metal, glass, ceramics, plastics, leathers, drapery and papers, all of them can processed by
this invention. The vaporized subject can be easily rotated and moved due to no limitation
under non-vacuum condition. Therefore, we can process vapor clectroing with different

15 sizes and shapes by the method in this invention.

| [0026] The pollution of this invention is very low and only produces few & pure
carbon dioxide gas and the organic solvent can be fuel in flame process for saving energy.
The microparticles or ultra microparticles is made by the present invention that is high

quality.

20
[0027] In conventional vacuum vapor, only one metal can be vaporized, so if you

want to vapor complex metal compound or more than one metal compound, must to use

sputter equipment that is very expensive.




this invention. The vaporized subject can be easily rotated and noved due
to no limtation under non-vacuum condition. Therefore, we can process
vapor electroing with different 15 sizes and shapes by the metiBagy paost hi s
i nvention. [00261 The pollution of this invention is very |ow and only
produces few & pure carbon di oxi de gas and the organic solvent can be fuel
in flame process for saving energy. The mcroparticles or ultra

m croparticles is made by the present invention that is high quality. 20
[ 00271 In conventional vacuum vapor, only one netal can be vaporized, so if
you want to vapor conplex metal conpound or nore than one netal conpound,
nust to 19988ksput t eAnembbgdiment canhddo deparats perR¥p@nSiMBicrophfickibowRdMmal 0028]
An enbodi nent can al so separate perfect crystal mcroparticle powders that

convent i @meéntiRELIHRMARRDOEGMAOE mABK Qo tROhih g;lughg?garm{ b4/ bPHAgY p& ggan be

made by the present invention. Beside, the 0ol Ng process of" present
inventi defit GRShLIP RIS RN q rate easily. [[0029

Ref erenglﬂe}ewi [ now be na ’eﬁ}enégﬂgﬁg% b{bge%lgﬁéﬂ(%@gesnéﬁ?veﬁlﬁg? & fg%sa I%W%ro%ﬂdr’rent s
of t [ tion .exanpl es..of which are illustrated in the acconmpanying
dr avvi%‘relgsgb\ég(&hdééf)yev\?rekﬁn%%ges?aﬂl%, the sane reference nunbers are used in the

draw ngs[ 8?9‘1 the descriptjon to refer to the same or |ike parts. .10
0 Retference will now be made in detail to the present preferred embodiments

of the invention, examples of which are illustrated in the accompanying drawings.
Wherever possible, the same reference numbers are used in the drawings and the

description to refer to the same or like parts.

10
BRIEF DESCRIPTION OF THE DRAWINGS
[0030] Fig. 1 is a schematic diagram shows flaming process and a non-vacuum
physical ing device separate crysials;
15 [0031] Fig. 2 is a schematic diagram showing another embodiment that is more

p_recise method to control the crystals size to be separate by flaming process and a non-
vacuum physical-electroing apparatus.

In the figure 1 and 2 includes ¢lectrode boards 1 and 2, heating board 3, electro 4, electro
film powder 5, mixing solution 6 which is mixing matrix and organic solvent, flame 7,

20 power 8, and cotton strip or capillary 9.




BRI EF DESCRI PTI ON OF THE DRAW NGS [0030] Fig. 1 is a schematic di agram
shows flam ng process and a non-vacuum physical ing device separate
crystals; 15 [0031] Fig. 2 is a schematic di agram show ng anot Rghyy 2005
embodi ment that is nore precise nethod to control the crystals S|ze to be
separate by flam ng process and a non- vacuum physical - el ectroi ng
apparatus. In the figure 1 and 2 includes el ectrode boards 1 and 2, heating

. board 3, electro 4, electro filmpowder 5 mxing solution 6 which is

m xing matrix and dPHGRORIPIHONERITHE PREEERREIZEMBOWIMBENTSNd cotton strip
or capillary 9. 8 18 July 2005 DESCRI PTI ON OF THE PREFERRED EMBODI MENTS
[0032] This invention is utilized organic or in-organic netallic conpound
to produce mcro powder or ultra mcro powder. The followers are sone

embodi nggyzs) of t hirfi ‘We%%f;‘]?g]‘]‘.hzz{?gﬁ%moﬂ'q??ﬁﬁém%{aﬁh{90315;33 h dﬁs%riéoti on

of the invention but not m on of 't Inve

absol ut t|||ze er. ways ,ex described in this inyentjon to
produceﬁ}%%elf)f)“r)v(c)l gut Q&E%%r&ﬁy?gr#r %%Fég‘g@]’erﬁ?ﬁessfm&e@g’q duncats phiisonyention: sal t s
Al [ OCH3 and H20 to make matrix, second step is fully mxing the matrix .
with or gaxECTRRAdTaeRts eraigst therdescrintion, ?gthe dnypmsier dart neh theykrpitaiinny e tis

obtain A12G3 m croparticles or ultra mcroparticles. 2A1[(OCI—|3) 3+3H20 -->
A12C3 +ingewBwH We can absolutely utilize other ways excepted described in this invention to

produce the product.

Embodiment 1
R [0033] First step is mixing organic salts Al{OCH;]; and HO to make matrix, second
step is fully mixing the matrix with organic solvent CH;OH, than flaming to process non-
vacuum vapor obtain AlO3; microparticles or ultra microparticles.
2Al[(OCH;.;)3+3H20 — AlLO3 + 6CH;0H
Embodiment 2
[0036}  First step is mixing organic salts Zn[OCH3]s and ILS to make matrix, second step
is fully mixing the matrix with organic solvent CH;OH, than flaming to process non~vacuum
vapor obtain ZnS microparticles or ultra microparticles.
Zn[(OCH3)3+H2S— ZnS + 2CH;0H
- Embodiment 3
[0035] First step is fully mixing Sn[OCH3]s and In(OCHs)s , second step is adding H,O

continue to fully stir until reacting completely and than adding organic solvent CH;OH,




Enbodi ment 2 [0036] First step is mxing organic salts Zn[OCH3]3 and H2S to
make matri x, second step is fully mxing the matrix wth organic sol vent
CH3CH, than flami ng to process non-vacuum vapor obtain ZnS m cgomapbas! es
or ultra mcroparticles. . Zn[(OCH3)3+H2S- ZnS + 2CH30OH Enbodi nent 3 [ 0035]
First step is fully mxing Sn[OCH3]4 and |1 n(OCH3) 3, second step is adding
H20O continue to fully stir until reacting conpletely and than addi ng
organi c gol vent CH3OH, 18 July 2005 flam ng in the non-vacuum vapor to
obtain cfi"ﬁﬁ‘lnéx pethe neRv@EUUIS VapaTnde  ohtait opweplex| wstabr oxile.r Hny.nOs

m croparticles. Sn[(OCH3)4 + In{OCH3)3 +H20 -- * Snl _XlnxGs+ yCH3OH .5
Enbodi nemicrapaftddeair ultemioro@eH3E2 is i nputted H2S to make a first matrix,

- ZnS (with CH3OH). Fully mxing Eu(OCH3)2 and Dy(OCH3) 2 i nput H20 and stir
to react conpetently to make a second matrix (with CH3OH). Next, m xing
the first matrix and second matrix, fully 10 stirring and. flamng in

non- vacuum ¥apotmhtaifoé T,llﬂil netaly nd, ZnS: Eu,, DyyGs+"
m'croparticlgig or}ﬂﬁltrgjmmc’)?opa%sti}lgﬁé% n )2 + H2S - ZnS + 2CH3OH

Eu(OgH3) 2 + Dy(OCH3) 2 + yH20 -* EuDyyGs+" + yCH3CH

Embodiment 4

f0036] The Zn(OCHs), is inputted H,S to make a first matrix, ZnS (with CH;0H).

Fully mixing Eu(OCH;3), and Dy(OCHz3); input H,O and stir to react competently to make

a second matrix (with CH3;OH). Next, mixing the first matrix and second matrix, fully
10 .stirring and ﬂaming in non-vacuum vapor obtain a complex metal compound,

ZnS:EuyDyyO3+ microparticles or ultra microparticles.

Zn{OCHjz), + H,S — ZnS + 2CH;0H

Eu(OCH;), + Dy(OCHz), + YHO — EugDy,Os4y + yCH30H
| 15 {ZnS +2CH;30H}} + {Eu,Dy,Op:n + yCH30H}

— ZnS:EuDy,Op:y + (2 +y)CH;0H

Embodiment 5

[0036] Dissolving the copper oxide powders (crystal phase) into hydrochloric acid

or hydroﬂuoric acid, the copper oxide powders will become non-crystal phase matrix.
20 Selecting optimal organic solvent (like methyl alcohol) to make mixing solﬁtion with

metal compound matrix and organic solvent. Flaming the mixing solution processes non-

vacuum vapor. Finally, the CuO microparticles powder is obtained.

10




15 {ZnS + 2CH3OH} } + {EuXDyyGs+,, + yCH3OH} -+ ZnS: EuDyyGs+" + (2

+-y) CH3OH Enbodi nent 5 [0036] Dissolving the copper oxide powders (crystal
phase) into hydrochloric acid or hydrofluoric acid, the coppers Qi st®s
powders wi Il become non-crystal phase matrix. 20 Sel ecting optimal organic
solvent (like methyl alcohol) to nmake m xing solution wwth netal conpound
matrix and organic solvent. Flamng the m xing solution processes non-
vacuum vapor. Finally, the CuO mcroparticles powder is obtained. 10 18
July 20B&litwedigrent 6 [0037] The first step is dissolving Nad into nethyl

al cohol to make a m xing sol ution, the second step is flamng the m xing
sol uti omn3 di ss i o :WF r d S

wat er, Elo’((j)d?rng a Igitlé/(g‘?&net dg%sgi)ho ?{a(glnlgk %ﬁnﬁﬁ%}lﬁi&% Llfl onrﬁlxtn?

than fl e sQ t| on. 0038 the af. ed enbodi nent 3
and o, ot By R the, PG sblbpp. o S RSEER N G FE% Hose
skilled in the art &at varlou nodi fications and varijiations can be nmade
to the LPkYRLopoEnEe F@tsd’?’%%ﬁ dipg g def gRetil slenio! thepalke thagnikingrsotutien, scope
or spirit of the invention. In view of the foregoing, it is intended that
 the preadithan flgpmgithomixiog seluhdi fi cations and variations of this invention
provided they fall within the scope of the following clains and their
~equivalents. 11

[0038] In the aforementioned embodiment 3 and 4 can implant varied metal ions.

[0039] It will be apparent tb those skilled in the art that various modifications and
variations can be made to the structure of the present invention without departing from the
scope or spirit of the invention. In view of the foregoing, it is intended that the present
invention cover modifications and variations of this invention provided they fall within the

scope of the following claims and their equivalents.




18 July 2005 WHAT IS CLAIMED IS: 1. A nmethod of manufacturing

m croparticles or ultra mcroparticles, the nmethod conprising the steps of
(a)m xing nmetal ions and matrix of netal salts or netal conmpoungg,yddeh
organi c solvents to obtain a mxing solution; and (b)igniting the m xing
solution directly to create a self-sustaining flane to produce the

m croparticles and ultra mcroparticles. 2. The nethod of claim1, wherein
t he net al conBounds sel ects fromone of conmpounds as follows: netal oxide,
netal s &d. ERil%ri de, netal boron conpound, netal sel eni um
conpound, netal phosphide, netal arsenide, netal halide, conplex netal

oxi de, tofAphahod nkmahufacthifinglemicropartitiex omeltal mitkdpattiltss, €RMAEBY FBihplsiBEOT ON
conmpound, or conplex netal halide. 3. The nethod of claim2, wherein the
met al  Stdetstdps oftn i Nnorganic netal salt that selects from one of conpounds
as follows: netal phosphate, nmetal carbonate, netal sulfation, netal

nitrateg : i i | tal slats. 4. The nethod of
0l ai m 2 RaR sl R AP e 20 PP Eb BhosBiaf Wi Qo Sof B 6
nicropag&ﬁgjeskgo E%sin he steps of (a) dissolving the netal ions and
i nor gant comet at St SOt acid or alkyl solution to make a matrix and
t han fudbb.y m xing W th organic solvent to obtain the m Xxing solution;, and
(b) i gribYBRYIEREE fpRing selgtien dgscli tecrtaje rosei-steining dlinfe tupredune rthe f | ane
to produce the mcroparticles and ultra mcroparticles.

microparticles and ultra microparticles.

2. The method of claim 1, wherein the metal compounds selects from one of compounds as

follows: metal oxide, metal sulfide, metal nitride, metal boron compound, metal selenium

compound, metal phosphide, metal arsenide, metal halide, complex metal oxide, complex

metal sulfide, complex metal nitride, complex metal boron compound, or complex metal

halide.

3.The method of claim 2, wherein the metal salt is an inorganic metal salt that selects from

one of compounds as follows: metal phosphate, metal carbonate, metal sulfation, metal
. ¢ hitrate, metal borate and variety inorganic metal slats.

4. The method of claim 2, wherein the method of manufacturing microparticles or ultra

microparticles comprising the steps of?

(a) dissolving the metal ions and inorganic metal salts into acid or alkyl solution to make a

matrix and than fully mixing with organic solvent to obtain the mixing solution; and

(b) igniting the mixing solution directly to create a self-sustaining flame to produce.the

microparticles and ulira microparticles.

.'5_.The methed of claim 2, wherein the mixing solutior_l further has a metal ha}if:]e is dissolved,

i

and goes on.
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5. The method of claim2, wherein the m xing solution further has a netal
hal i de i s dissolved, and goes on. 12 18 July 2005 6. The nethod of claim1,
wherein the steps of (b) further includes adding nore over orgagig o8l vent
into the mxing solution before flamng to adjust concentrate of the netal
salts or the netal conmpounds in mxing solution so as to control growth
rate and size of mcroparticles and increase flamng tenperature. 7. The
met hod of _claim1, 2 or 6 wherein the step of flamng the m xing solution
f urt her 6- Thicmgihed ofislaing 1awbereinebe istegs nbén fathar dhdledss atidieg mare opardrgaties or
ultra nmicroparticles that is separated by flanming. 8. The nethod of

manuf acselvéntgntoitier mpdng salbiien beforel flanaingite bAN&TdohcdnBBte TARP Hick] REltst FqhSt eps
as the claim1 described further includes putting an el ectro above the
flame i metdh@ombeidsiif miking!sdlutidf Foad] it Thhidl %rB@'ftH e &iYe 8f Fﬂérg ibigs field
to control the emtting mcroparticles or ultra mcroparticles Ichis

separ at g inkRh&Adnihg i@l 0. 13
7. The method of claim 1, 2 or 6 wherein the step of flaming the mixing solution further
mncludes using a collecling mean to collect the microparticles or ultra microparticles that is
separated by flaming.
8. The method of manufacturing microparticles or ultra microparticles, comprising the steps
as the claim 1 described further includes putting an electro above the flame in the electric
'ﬁeld, and adjusting the intensity of electric ﬁeld to control the emitting microparticles or ulira

microparticles which is separated, injects to the electro.
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