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Abstract: The present invention provides a process for manufacturing netal
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(57) Abstract: The present invention provides a process for manufacturing metal compound microparticles or ulira-
micropariical powders by the flame crystallization process, The process includes sufficiently mixing the ions or precursors of
metal salts or metal compounds with organic solvents, and flaming the mixed solution, to- obtain the. metal conipound
microparticles and ultra-microparticles through co-inflaming. The organo-metal salts may be a mixture of two or more kinds of
organo-metallic salts. The growth rate and particle size of the microparticle can be controlled by adjusting the concentration of |
the mixed selution of the precursors and organic solvents. The obtained metal compound microparticles and ultra-microparticle
o powders can be used in a non-vacuum plating film process or in a powder collecting equipment to collect the powders produced
by flaming.
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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 nng@pgﬁglcals
powders must to mx prepared powders matrix and organic solvent, and then
keep still in oven for heating. The heat tenperature is higher than flash
tenperature of solvent and | owero2tobags AowW i Eﬂllﬂmﬂﬂmmﬁlmﬂﬂﬂlﬂﬂl [ffitfso t he
heating tenperature 1s 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 not the final powders. During the evaporating
process, nmass of powder-matri xes acconpani ed solvent to evaporate. [0003]
As the manufacture process has heating treatnent, the energy of heating
acconpani ed rai sing the cost. Besides, the manufacturing process wth
evaporating nmakes 20 the solvent to bring out some powder-matrixes that
cause a lot of loss in manufacturing process, powder pollution and further
nore serious air pollution. Its also pollutes the oven. Furthernore, the
time of manufacture is |onger, the powders will agglonerate and cohere 1 18
July 2005 each other that increase the dianeter of the powders and the
quality of final products is decreasing. [0004] Moreover, manufacturing
powders can use the sol vent-evaporating nethod,
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freeze-drying nmethod, spray-drying nethod, spray-thermal deconposition,
depositing 5 nethod, or flame with hydrogen and oxygen and dryi ng nethod,
but all of these nethods need to increase the energy cost and {gyf o804 ot of
pollution. It is also very difficult to make the powders to becone the

m cro-particles. SUMMARY CF THE | NVENTI ON 10 [ 0005] The present invention
provi des a process for manufacturing mcro-particles or
ultra-mcroparticles. [0006] The present invention uses a flane

crystal | i zaMEGALpCOVEIUND MEORORARFIELESI ANDAAL TR AECROPARITGLE
mcroparticles. 15 A first aspect of the present invention provides a

nmet hod of manufacturing mcropartpoigsERg ultra mcroparticles, the nethod
conprising the steps of (a) mxing nmetal ions. and nmatrix of nmetal salts or
nmet al ‘conpounds with organic soI vents to obtain a m xing solution; and (b)

igniting the mxing sol UBI ?,g\ﬁbbﬁ?ﬂﬁrlﬁ@tli‘?\lﬂ(ﬁ\?' f-sustaining flame to
es an

produce 20 t he mcropartl ultra mcroparticles. [0007] The fl ame
crys%. IrPl lgto' gn ﬁégcess as above described can manufacture the

m cr tl? £ VRl tra micr oparticles in a non-vacuum condition. [0008]
I n one gl ment, the netal, salts may include inorganjc netal salts and
organi c (Bl sal (The ireseRkt BVeRtioRpJElHES danai maqt ot BPtabx FIBPOYRE! a|
sul fide, metal 25 nitride, nmetal boron compound, netal sel eni um conpound,
met al ph@!@{ﬁpﬂdl@ﬂesnmdaultra-mwmpart}cal More particularly, the present invention uses

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-matrixes 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
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[ | 2 18 July 2005 halide, conplex netal oxide, conplex netal
2LF$PHS?1cgﬁ;?ex met al n?tride, conpl ex metal boron conpound, and conplfx
metal halide. [0009] The inorganic netal salts may include net&BmeQemﬁate,
nmetal carbonate, netal sulfation, netal nitrate, netal borate and Yarle y
inorganic metal slats. 5 [00101 In one enbodi ment, organic netal salts may
be choseradhootber thaiinorbed thealidrfeter d@iefgofnersSIfRPHE %umitg" c?g'u'}a? I(la;')fci%;t} a.r}|§(;: 0
salts and hydri de Hanltolnake Patg:x, n?é;efagf ;ﬁd fh;nlfhg g

' rgani c solvent to ane _ _
;?grgggﬁgﬁgﬁgg@gng powder of ultra mcroparticles is obtained. The X of

' i de, nitrogen, selenium phosphate,
arseni de tio¥hor on. Merf e imiRishusing B i il ke s vont-Sregaint rstiai, sal t s
ZLZG?LII stiérjng [ bt ai ned .a m xture conpound, we cap_input one or
nor e hyd}r(ﬁe%? SIRE hmﬁ?fp y SRRy 1YiRg methednprey-sheymale decorapraitand depgdiihe

solvent than flaming so as to obtain a mcro-particle powder of conplex

et al® coM5BeAdor amewith diivogen fd oxiganiand deyihg wetigid, bl all  GRermERNR _* M’(

+ HOR 15 (2-1) : M-OR + M-OR -> M-OR- M2 ->M-O M2 + HOR +H2 0 (2-2)
M - OR + WRAQR incredsk (M2 crddB) cost*antl raailda Tott6fRlution. It is also very difficult to

make the powders 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 include 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




- : M-OR+ M-OR -* (M -OR) -> MO ML + HOR wherein Mis
;stzgl,(zR |3)s al kyl . [0011] We can fully blend one or nore then two i
nmetal -organic salts to mx or react. 20 Further adding one or Lmrugzbbgmc
two hydrides and also blend to get a first matrix conpound within org n
solvent. W can also fully blend one or nore then two netal - organlﬁ sa
to mx or react, focus on the exchanging the species of nmetal. Further

adding 3 hlhie) 200 tal Rl OkoniAEE NP YD INSTL RS0t B! s Lend f o, 9ot

\ o~
a second matrix conpound within organic sdlve m

and f”"”OREQBHWBH@L99@¥5ﬁ$%$gﬁ%@%§@%-”atriX with solvent. After gurnlng

the mx matrixes, we can of conplex netal conposite

' [ [ be hydr oxi de,
conmpound 13] The hydrides of present invention can (
suInPhydr g%dg@? bor on%ﬁﬁ%‘?’gﬂ’é‘f melal saths mapyiaslidke meted Inbasnbaten yabtil derbophies phor us

oSl oL U Sy o, mxing gme wiin i {fogen
enbodi ment, inorganic netal salts can be chosen to be the netal | sal ts.
First® st91¥k t o dinswelewibodinidng cirgeoti gmuial sdMnly SeAdhoSerOh KRR LA,
conpound into acid
The first step is mixing the organic salts and hydride HnXm to make matrix, next step is
sufficiently mixing the matrix and organic solvent 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
(2-2) : M;-OR + M,-OR — M;(M; -OR) +Ef OM;O:MZ + H-OR
(2~3) 1 Mj-OR + M-OR — M,(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




solution or alkali solution to nmake matri x, next step is sufficiently

m xing the matrix solution and organic solvent to flame together and than
the microparticles and powder of ultra mcroparticles is obtaisady2d6s
[0015] If we use netal halide in the present invention, the first step is .
to dissolving the netal halide into organic solvent to be m Xing solution
after burning, we can obtain the mcroparticles and powder of uItra

m o bar bucbemord 04 tho RHHKPEONSO HIARS 2P KEM*Ra AR SR WRED d0e2

not have limtation, but” the st choice he orga Th has
fl ammabl g ghatactar, especially is able to 20_fu||y flam ng without carbon
partlcles Ile urnlng the organic solvent | i ke al cohol typ$ organic

I t 17] | e enbodi nt adj | ng the concentrate of m xing
§8| \tjtepon[o[og ] ?r §"§II{“§‘ r Hiéﬂ“ Gdyorkind of matrizryiinselvens! vent

can contr he particle growing 4 18 July 2005 rate and sizes. W can use
scanni ngAgFreé’t‘mB}g Hiec Po% dBBEXS: We aas paicen pewdére of rcomplexi mets coppotite
observe or test the microparticle or ultra mcroparticle. According to the

~ test 5 resmipoupd adj ust the concentrate of mixing solution. [0018] In

anot her enbodi nent, the m xing sol ution can be honogeni zed solution, 5

even t heooma]ri x solme By ob @radsiervany 3?1 QNS Hﬂ?&éﬁh& @‘Pﬂr}%ﬁﬁfe bBFfOfe

flam ng the mXxing solution, so as to adj ust t € 1 ons o corrpounds

i matriRgdsgd UnitRipen 2AAdRE 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




ions density and relative concentration of organic solvent. The process can
easily control and adjust collision probability of each ion nmonomer in
nmetal conmpound matrix that also decide the particle size and gsau bodsat e
of mcroparticles or ultra mcroparticles, and 10 increase flame
tenperature. [0019] Wile the concentrate of netal conpound matrix is

hi gher in organic solvent, the growmh rate of mcroparticles (or ultra

' articles).is hjgher so the size of mcroparticles (or ultra

m g: 8BarﬂaFecF“é‘£§S@e§ ng@gé‘im ARe scHEip elacepe micrescepes o i thamspasenceselbetomd.  On

the contrary, in organic solvent, as the concentrate of nmetal conpound

matrix iBIreaens tomsﬁm@ogﬂed\nhmnﬂqurﬁﬂemultmpa‘rctomijcﬁﬁe. (Aacondider 1 the test

mcroparticles) is |lower so the size of mcroparticles (or ultra

M cr oparesidl tosljussths KRhdedtrate df chiking selafibn.Cl € size distribution is narrow

‘The quality of mcroparticles (or ultra mcroparticles) |zrb:;}er,oF32n£he
' . 8 o]

cost of [00BIuT At ir ghotiitf RASEMent ific RIHRY (su#qeaa? N R e W

and nmetal conpound matrix i s between t or med M Cro- part

smal ker , o 20 formed m.crqg-particles i's smaller
¢ han o 0B REEETRY i el e Sherdis Iﬁf?ﬁ?ﬂt%&ﬁf%aefs Bl
collected nmeans in flamng m xing salution to collect the forne
nicr opar"t“’?‘&gesg?‘%f‘ronulg‘? P%ltoni‘fgv%ﬁg‘? 190 |06 M) fgerrgunds ipgngiixysohnios, ajde1] The
m croparticles or ultra mcroparticle powder forned in one enbodi nent

- ions density and relative concentration of organic solvent. The process can easily control

and adjust collision probability of each jon 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
microparticlés (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
micropartic}'es (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 20am). |
[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.




can be nmetal oxide, netal sulfide, nmetal nitride, netal boron conpound,
nmetal sel enium conpound, netal phosphide, netal arsenide, netal halide,
conpl ex netal oxide, conplex netal sulfide, conplex netal nitnsgay200enpl ex
metal boron conpound, and conplex netal 5 halide. [0022] A second aspect of
the present invention provides a nmethod of nmanufacturing mcroparticles or
ultra mcroparticles, conprising the steps defined in the first aspect and
further includes putting an electro above the flame in the electric field,
~and  adj ¥821lhg t Adeimicrpsiticlesair witreotierpparficlelppwder fomied Gk ohdembodiirtenng

m croparticles or ultra 10 mcroparticles which is separated, injects to
the el ectance }HOAPB}idE instal RVAAE,imetal Sitride, oA boehe TdEAbuNde etd] QBlenidader
long tinme and fully blending, the reacted compounds are fully orientat ed.

Af ter  hi ghnlcRRBahabUsifsBMES Adal éﬁﬁeni&@rﬁw%ﬁ_thaﬁdéﬁc% 1 oxiﬁé‘oc%ﬁlg? ers

have the |isted characteristic: 15 1. The size o6f the powders I's very small

- 2. High {AGRR i1y to |ted. 3. Dr owder and free to sel ect
rel :5119 ed %g&s ur t é‘geln g&gﬁe\% é%;%tgqaﬁ'géﬁpl?ﬁgg W%F ;t; ?ro&%)ﬁ%ggn@%gﬁpgm dP¢tekati on,
sur f celgﬁgification, etc. al. 5.We can directly get the crystal, (nono

crystall “with solid crystal outer shape). 6 18 July 2005 The quality

of this corEDound powder is better then those nade by physical nethod.
- [0022] A second aspect of the present invention provides a method of

manufacturing microparticles or ultra microparticles, comprising the steps defined in the
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).




We can get nunerous and high tenperature mcro powers under non-vacuum
electroing and fire burning. Conpared with traditional vacuum el ectroing,

t hose powders have 5 alnobst perfect orientated crystal struct usgsulgdemst o
processing under long tinme reaction. Further nore, putting the el ectroed
subj ect under fire with certain distance by non-vacuum physical vapor

el ectroing, we can get a high quality vapor ing product. [0024] The
advantage of this invention is: Conbined with solving-concentration nethod
and easy firing nethod to get high quality mcro (or ultra fine) powdlers.
10 [0025] This invention is processing under non-vacuum condition and with

no speci fhe quatiguofl thiseompolitlipowde ishideptted thRE btadeby pAPALL 284hGUD] ect are
highly increased. Such as netal, glass, ceramcs, plastics, |eathers,

drapery wattapaRehamerbub 208 H Prrlb QR RRS B OY gél}lééqd-{?a‘éﬁ&y %@%&é}ll?%n

vapori zed subject can be easily rotated and nove o0 no i

under nop-vagu 0 Ltion. .Therefore. we can process vapor electroing with
di 1 erentd ?@2@2‘%@%&%& sraﬁﬁlé’h?ﬂe%’%‘&n} Rlephpie; fbnm ers §a%5] The
pol lytion of this invention is very |low and only produces few & pure

car b%n d'iql@QFtd%e 45 Ogﬁﬁaﬁeﬂérﬁ?ﬂaﬂfu&g%%ld\blﬁrﬁ’ RraepsHag fapder jongf imedesntiotess f or

saving energy. The mcroparticles or ultra mcroparticles is made by the
present Tusthehmoen petiag theselpstred sybjsttivnger 2@ Wido&Tail diseocs/snbémrnatunmac uum
vapor, only one nmetal can be vaporized, so if you want to vapor conpl ex
met al- cqgiysiualdrapor elent®ingd)are cangereehigh qaslip adpst ingyRidubio use
[0024] The advantage of this invention is: Combined 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 are highly increased. Such as
metal, glass, ceramics, plastics, leathers, drapery and papers, all of them can processed by
this invention. The vaporized sﬁbject’ can be easily rotated and moved due to no iimitation
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 orgailic 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.




sputter equipnent that is very expensive. 7 18 July 2005 [0028] An

enbodi nent can al so separate perfect crystal mcroparticle powders that
conventional vacuum vapor cannot nmake, so the high quality prodegtygsas be
made by the present invention. Beside, the electroing process of present
invention is cost |ower and 5 speeds the working rate easily. [0029]
Reference will now be made in detail to the present preferred enbodi nents
of the invention, exanples of which are illustrated in the acconpanyi ng
drawi ngs. \Werever possible, the sane reference nunbers are used in the
drawi ngs and the description to refer to the sane or |like parts. 10 BRI EF
DESCRI PTIOORBIOF THEADRMMDAIGEN] O30 Jebgratd perfececrgailaniidpartibl g valBrsihans '
flam ng process and a non-vacuum physical ing device separate crystals; 15
[0031] Fi@verRions! vacBaMemPb} Canclb@hTss HIQVHRH ¢! fﬁéd@ﬁ@é}f’b@%&e Bg@ﬁe s
nore precise nethod to control the crystals sizé'to be separate by flam ng
process ; i -z ol g apparatus. .l n e figure 1
AR R SR e e S SRR

el ectg4 0 _fi r 5. mxing solution 6 which is mxing matrix and

or gar?ir c 9 8%;&\?;&91%%\6%?%&7‘?“&‘

[0029] Reference will now be made in detail to the présent 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.




20 power 8, and 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 micro powder or ultragigs oos
powder. The foll owers are sone enbodi nents of this invention. Those

enbodi nents are just the description of the invention but not the
limtation of this invention. W can absolutely utilize other ways

. excepted described in this invention to produce the product. Enbodi nent 1

[0033] First step iBERCRIFIJOd QEAHE BREFERREDOEMHGDMIENHZO t o make matri x,
second step is fully mxing the matrix with organic solvent CH3OH, than
flamng to process non- vacuum vapor obtain A1203 microparticles or ultra
m croparticles. 2A1[ (OCH3) 3+3H20 -> A1203 + 6CH3OH Enbodi nent 2 [ 0036]

First st®p2is m XirRg iRvSanh 6 (3B to make patrix. second
step i g fully mixing the rrat?@&zgéviot%%kor ga%?ogggs}]g(f }\;%ﬁtlhc ,un{fﬁ%ﬁr P& ng
to proc non-;yvacu vapor obtain S mcroparticles or ultra .
micr opaﬁ?‘fsrg P §‘§V.derz%r[‘?&ﬁ§3'§m§’ e é}lfﬁ éiom—?%ﬁﬁ %H%?Pcts gl this invention.

Those embodiments are just the description of the invention but not the limitation of this

invention. 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,




[0035] First step is fully mxing Sn[OCH3]4 and I n(OCH3)3, second step is
adding HO continue to fully stir until reacting conpletely and than -
addi ng organic solvent CH3OH, 9 18 July 2005 flam ng in the nag-macossm
vapor to obtain conplex netal oxide, Snl-xlnxQO(err) mcroparticles or
ultra mcroparticles. +H20 Sn[(OCH3)4+ In(OCH3)3 -* Snl_ x| nx08+ 1CH3OH 5
Enbodi nent 4 [0036] The Zn(OCH3)2 is inputted H2S to nmake a first matrix,
ZnS (vvitttf CH3OH).  Fully m xing Eu(OCH3)2 and Dy(OCH3)2 input H20 and stir
to react!l¥B@etnthey nog-veswen apascdnd obtain i sonimlix hmekB Obfide NSt Ingdxi ng
the first matrix and second matrix, fully 10 stirring and flamng in

non- vac unierepapiddesoptuirmmacroparfitlex net al conpound,  ZnS: EuxDyyQ(err) +(err)
- mcroparticles or ultra mcroparticles. Zn(OCH3)2 + H2S -* ZnS + 2CH3CH

Eu(OCH3)2 + Dy(OCH3)2 + 1H20 -* EuDyyO&tn + 7CH3CH 15 {ZnS +2CH3OH}} +
{EuDyyQ&+n +' yCH3OH} - ZnS: EE %/yQ&+" + (2 +y) CH3OH Enbodi nent 5
Sn[(OCH;)s+ In(OCH3); —  SnyInOst yCH;OH

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

hydrochl oric acid or hydrofluoric acid, the copper oxide powders wl |
become non-crystal phase matrix. 20 Selecting optinal organi cisalysns
(l'i ke methyl al cohol) to nmake m xing solution with netal conmpound matri x
and organi c solvent. Flamng the m xing solution processes non- vacuum
vapor. Finally, the CuO mcroparticles powder is obtained. 10 18 July 2005
bodi ment 6 [0037] The first step is dissolving NaC into nmethyl alcohol to
make a bodimegt6 sol uti on, the second step is flam ng the m xing solution, or
di ssolving NaC into water to nmake a concentrated salts water, adding a

| ot of syl al c l§ kO -her i Xi S i | am t he
m Xi ng g%l ution. Fg%:{ié%t ?tﬁi?'? ﬁe&%ﬁ m%%lolﬁgdé%@@édﬁl ‘?r@rq’% tt‘gqg%ﬂ(f gnﬁégﬁng

i mpl ant ech 1 i.ons. 0039] It will bhe apparent. tq thase skilled in
the art Qi \?lé{r?éc?ﬁls‘d SR L&P‘F%ﬁie iR Fahge @‘ﬁ@s@éﬂ%g‘laﬁﬁd@"t WaEh
structure, of the Ere&gzﬂt i nventi.on w thout departing fromthe scope or
spirit Bk HEORGHEET Sts Waler pdding e lotrf meth¥gdeabg! to makesthe mrigingesolutiont t he
present invention cover nodifications and variations of this invention

~ provi deddithanflamging the miting solatioscope of the following clains and their

equi valents. 11 18 July 2005 ‘

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

[0039] It will be apparent to 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

nvention cover modifications and variations of this invention provided they fall within the

scope of the following claims and their equivalents.




WHAT IS CLAIMED 1S: 1. A method of manufacturing mcroparticles or ultra
m croparticles, the nmethod conprising the steps of. (a)m xing netal ions
and matrix of nmetal salts or metal conpounds with organic sol venlg ids
obtain a m xing solution; and (b)igniting the m xing solution directly to
create a self-sustaining flame to produce the mcroparticles and ultra
m croparticles. 2. The nethod of claim1l, wherein the netal conpounds

sel ects_fromone of conpounds as follows: netal oxide, metal sulfide,

net al nMﬁ#ﬁ@éSQhﬂHWE@ggbn conpound, netal selenium conpound, netal
phosphi de, netal arsenide, netal halide, conplex netal oxide, conplex

met al sl Aindghod ofmpkenfacteting micrbpardeles op tiaeichsasticld30 fHm &0 6P QbAPsisi
conplex netal halide. 3.The nmethod of claim2, wherein the netal salt is
an i norgent®saetal salt that selects from one of conpounds as follows:
nmet al phosphate, netal carbonate, netal sulfation, netal nitrate, neta

borat e ﬁaglxgl%l?é hietay %dﬂg%g %Htlcix TP h‘%ltal %%II?&C 1?1‘ métal IOBI’felE)(HEltdQ Sﬁq‘[@?%'ggl%,lfaf :s nﬂvélgts \{\Qer ein

t he net manut act uri ng m cropar es or ra

conpris%@gn%q%%%%f(iyﬁéémgﬁ) di ssolving the netal ions and inorganic neta

salts into aci lution to make a matrix and than fully m xing

wi th organic. solvent to obtain the mxing solution; and (b) igniting the
i Xi ng Silgﬂﬂngnthﬁiffl’é‘él’tﬂ yolation dirgetly 4o gatafe guselfasustaning (Teme to pprdodeidke t he

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.

12




m croparticles and ultra mcroparticles. 5. The nethod of claim2, wherein
the m xing solution further has a netal halide is dissolved, and goes on.
12 18 July 2005 6. The nethod of claim1, wherein the steps o#g(yodogrt her
i ncl udes addi ng nore over organic solvent into the mxing solution before
flam ng to adjust concentrate of the netal salts or the netal conpounds in
m xing solution so as to control growh rate and size of mcroparticles
and increase flamng tenperature. 7. The nmethod of claim1l, 2 or 6 wherein
t he step- b medatd of claive nivhensin thesteps of () drtthezrinclides laddieg mist ngeraorganic
collecting nmean to collect the microparticles or ultra nicroparticles that
i s sepsolatredntbyhd ninggoluBon Béferenfidrhiag te hdjimrishesitdte sTOheht0 Rt drahgs or
ultra mcroparticles, conprising the steps as the claiml described

fur t her mient |CUﬁ9§mﬁlét1ﬁ |nﬂﬁm§rkoﬁiti%ﬁtsbchsafg(%ﬂtr&lktﬁ‘o&rhﬁﬁ?e bty %19@ OFhﬁ&B{;&ﬁcleg ield,

and adjusting the intensity of electric field to control the emtting

m cropagid i?xl:l%ﬁseoﬂadﬁhé'ié?npeﬁrﬁ{e‘)pa”' cles which is separated, injects to the
el ectro.

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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