;ope3elJTJA : $6TT3<011512sgl-transl ati on.doc METAL COVPOUND M CROPARI TCLES
AND ULTRA- M CROPARTI CLE PONDERS BACKGROUND OF THE | NVENTION 5 Field of
I nvention [0001 ] The present invention relates to a nethod of netal

conpound mcroparitcles and ultra-mcroparticle. Mre parti m mmm
present invention uses solution-gelatin process and flanindmmmmm wm

obt ai n hiighguahdstioniber oparti cl es powders. lo Description of Related Art

[ 0002] Ceneral ly speaking, using solution-gelatin transition process to
make m croparticles powders nmust to m x prepared powders matrix and organic

i gher {nan Mg fERROUNDM RO ERITCEES AR DO TR R RICRREARTEERS ot o

solvent. So the heating tenperaturqng | ower the 15 better. After nore
than ten hours or even several nonths, sol vent evaporated conpletely so
as to obtain the powder-matri xes but not the final powders. During the
evaporating process, nmass of powder-matri xes acconpani ed sol vent to
evaporate. [0003] As the nmanufacture process has heating treatnent, the
energy of heating acconpaﬁﬁéaqﬁ%pkﬂﬁbgfﬂéﬂ%B%YENEBQNdes, t he manuf acturing
process with evaporating nakes 20 the solvent to bring out sone
powders- ndtield wékventian cause a | ot of [ oss in manufacturing process, powder
pollution and further nore serious air pollution. Its also pollutes the
oven. Fur[0d@Nnor e, Thhe@rdsenrenwhtiomraldtectourmeethad bimetar contgoangd eicteparitulies |

aggl onerate and cohere 1 1512sg 1-transl ation.doc each other that

i ncrease dnbeulth-ABopdrticlk. t Mord PaRRURIFNehet PRséid ahVdn¥ioRTuskd Ralution-gelbGt S 1S
decreasi ng. [0004] reover, manufacturing powders can use the

sol vent - eyaRQ¢ Ald MighilBpiess td 5&%%?{4{1&1@, Rl BaficicS Bodedr Vi ng met hod,
spray-thermal deconposition, depositing met hod, or flanme with hydrogen
and oxygen and drying nethod, but all of these nethods need to increase the
energy cost and nake a lot of pollution. It is also very difficult to nmake
t he powders tg.be t mcro-particles. SUMVARY OF THE INVENTION | o
[0005@ A?%%F%@H@Nﬁ%ggﬁ“hg%ject of the present invention is to provide a

process f nuf act uri m cr.o-particles,or ultra-m.croparticles. [0006]
The pres éﬁ@oﬁﬁvent %ﬂerﬁggssl’&a]f'[‘%mﬂs'egy ST ELANG HAPH UL JUOGES BN IEETt ur e
m croparticles or ultra mcroparticles which conprising the steps as
f ol | owi nghicroparticles 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 lower than bowling point of solvent. So the heating temperature is the lower the
15 better. After more than ten hours or even several 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 accompanied 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

| AN
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~5 (a) Sufficiently mxing netal ions, precursors of nmetal salts or netal
conpounds with organic solvents obtain a m xing solution. (b) Next, flamng
the m xi ng solution separates the mcroparticles and ultra mcroparticl es.
[0007] The flanme crystallization process as above descri bed can nmanufacture
the 20 mcroparticles and ultra mcroparticles in a non-vacuum conditi on.
[ 0008] I nsngpaReeMdod NVention, the nmetal salts include inorganic netal
salts and organic netal salts, the nmetal conpounds include netal oxide,
metal sulfide, nmetal nitride, nmetal boron conpound, netal sel enium
conpound, | | i .
ot ansl Ao 0n AP IRAEE R P LERR ARvdoERAL 1€ quall o IR0 praduety i
conpl ex tal .nitride, conplex netal boron conpound, and conpl ex netal
hal i de. F%ﬁﬁ@?"&he inorganic netal salts include netal phosphate, netal
car bonat e tal suylfation, netal nitrate, netal borate and vari et
i nor gani dOftlal 5| AMareowry manudtctyting PRVISFEABHse i Y NbRVAPREEHES Sitani ¢
metal salts to be the netal salts, the first step is mxing the organic
sal ts andrapgererying mrohed ospigskdryigt mekhodn espraystherpnal sdespmpositiamt daposiing ng t he
matri x and organic solvent to flane together and than the mcroparticles
and pdwdenetbéd, i tllamerwith bydiogdncandsoxygeromcadnyig. mathed, ubfll o6 thead methodtsn can
be oxygen, sulfide, nitrogen, selenium phosphate, arsenide or boron. After
m Xi ng oneedto ihcrebswthk emedgy afst ardyaskeca lwedBpolmabn.dt @atsofvatyl diffsltite make i s
obt ai ned a m xture conmpound, we can input one or nore hydrides wth fully
stirring th@;;@@@m}, @,t&byméa@qﬁicm:}ghrﬁagg.organi c solvent than flamng so as to
obtain a mcro-particle powder of conplex nmetal conpound. The chem cal
formula is following; (I ): MOR + HhXm-j MX + HOR 15 (2-1) : M-OR +
MZ-OR --> M-OR-MZ -~-M-OMZ + HOR +Hz0 (2-2) : M-OR + MZ-OR -] M~(MZ
-OR) -j MOM + HOR +HzO : + ~ (M -OR) -j MEOM +
H OR wherein Mis netal, R fﬁlé&li‘%[ﬁl}l\(%liﬁfl cgrll\lful |y blend one or nore
ct. .Further one. or nore

t hen two | -organic salts to, m 20 react . h addi n

then (o W qos Aoy e Ruiebophe PiesrAG entiar 4  Reafiion MRt Rl n

organi ¢ solvent.. W can al.ﬁo ful Ig/ bl end.qne or nore then two
manufacturing micro-particles or ultra-microparticles.

[0006] The present invention uses a flame crystallization process to manufacture
microparticles or ultra microparticles which comprising the steps as following:
L5 (a) Sufficiently mixing metal ions, precursors of metal salts or metal compounds with
organic solvents obtain a mixing solution.
(b) Next, flaming the mixing solution separates the microparticles and ultra
microparticles.
[0007] The flame crystallization process as above described can manufacture the
20  microparticles and ultra microparticles in a non-vacuum condition.
[0008] In the present invention, the metal salts include inorganic metal salts and
organic metal salts, the metal compounds include metal oxide, metal sulfide, metal nitride,

metal boron compound, metal selenium compound, metal phosphide, metal arsenide, metal



metal -organic salt to mx or react, focus on the exchangi ng the species of
metal. Further 3 11512sgl -transl ati on.doc addi ng one or nore then two
hydri des and al so blend to get a second matri x conmpound w thin organic
solvent. [00l 2] Further, we mx and fully blend the above two kind of
matrix with solvent. After burning the mx matrixes, we can mcro powder of
conpl ex netals &aReside 5 conpound. [0013] The hydrides of present

i nvention can be hydroxi de, sul fhydrate, boron hydride, nitrogen hydride,
selenlun1hydr|de phosphorus hydri de, arsenic hydride, tellurium hydride,

m xi ng 96}&%@ ggl{ﬂ f}(r:ﬁlﬁ xhc}édE&Q&ex et Qhifide, Q%E.ﬁ%%&illﬂﬁt?idgfc Cp‘ﬁéi 9.@ al

COI'T'pOUﬂd e present 1 nventl on ooses | norgani met a salts

to be th rretal ) rst_st t o di ssol ving the inorganic netal
salts orq%¥%%$“W%W8§f%Sﬁ%BBﬁé“FﬁﬁB”&%rd solutlon or alkali solution to nmake

matri x, step is.sufficientl xln sol ut| and or ni c
ol vent 100K A"« ogdRatorEaNF BHARA e A Phroles el Gomar BREG L r o
nlcropartlcles i s obtained. 15 £0015] | f me use metal halide in the present
i nvent i orsulfatin, meraévlt@f%meraéb@r@ edfind yaniety Hgrganis meteldlathal i de into organic
solvent to be mxing solution; after burning, we can obtain the

m cr opar tf0@1Hs and pcbﬁ\khemresﬁntdhvansiome®Fﬂa®r€aldt owxtal [sAl6 t6]beThe metab ealtst
organi ¢ sol vent as above descri bed does not have limtation, but the best
choi ce oftht ffiest crepainintixinglthe ntgamioi sahs bas hydraierriie tomeakach®rix, espeepds |y i s
able 20 to fully flam ng w thout carbon particles while burning the organic

sol vent, duffigerallyC atidhg ttipemakigamd os@hiceBélverdtOQ1 flamk NtogbBePRRG &RAN the
i nvention, adjusting the concentrate of m xing solution that is netal salts

or netal @QWH&%’% afil }So%ér%f%ﬁ%ﬂlc?op%ﬁlc‘l’e%% olst@fed ABE 0T fohRuRM Rk 4 1
1512sgl-transl ation.doc growing rate and sizes. W can use scanni ng

el ectron yg &fy@érﬁ%gﬁidg,rm{rf)gé?\? Qaéﬁﬁ?pﬁdsﬁﬁa&&%?semde or boron. After mixing one or
10 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 + M,-OR — M;-OR-M; —>M;-0-M; + H-OR
+H,0
(2-2) : M|-OR + M-OR — M;(M; -OR) — M;0:M; + H-OR
+H,0O
(2-3) : M|-OR + M-OR — M,(M; -OR) — 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
20  react. 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




m croscope to observe or test the microparticle or ultra mcroparticle.
According to the test result to adjust the concentrate of m xing sol ution.
[0018] In the present invention, the m xing solution is honogenized
solution, 5 even the matrix solution is added nore over organic solvents
before flam ng the m xing solution, so as to adjust the ions of netal
conpounds 1ksdiRbdslaonsiet Ut i on, and the ions density and relative
concentration of organic solvent. The process can easily control and adj ust
collision probability of each ion nononmer in nmetal conpound matrix that

al so deci h I r r f o e tra
i or opar 11 0 rEg el hirk FerE A Al o B B o arisBHRY P rftoutt
concentrat e .of et al npound natrix is higher in organic solvent, the
growt h rdW3HBP“WP§S8B3? Yicles (or ultra nlcropartlcles) i s higher so the

size of m particle ultra m a Ies nd the particle
si ze disﬁbﬁtﬁtion is EP%@H “@Hnﬁhguﬁgﬂg?é t??\ ﬁdﬁp g§8I Jhptrix gP?he
concentrate of netal nﬁound matrix is Iomer s the gromh rate of

ni cr opar t3odvyeat Aftsy bunnt Nthermdx BIHIXEs. Y migro m&er gbcanpiexsmgal ggmposite

m croparticles (or ultra mcroparticles) is snmaller, and the particle size
di st ridut¢anrpound.narrow. The quality of nicroparticles (or ultra

m croparticles) is better, but the cost of manufacture increases. The
propor ti oif0d¥] addi ng Shghydriles of peendnt amentied edn oo hpbroxide, rsatfhydeate sbdren ween
2: I (the formed mcro-particles is smaller than 100nm and 350: 1 (the 20
formed m gydeidpamittaper Shydside/maklesiunt Hadridénphosph&02OhydHae, nedehied hodriqy, esent
i nvention can use powder collected nmeans in flamng mxing solution to

col l ect t@guddh HlndIE %Qﬂ?o%ak GhitSnitogsH hydiddl 6f %?é tHaf| e RS ShydRide
11512sg1- transl i on. doc The mcroparticles or ultra nlcropartlcle

powder fog h@ pr esent |nvent|on can be netal oxide, netal sulfide, netal
nitride, netal boron conpound, netal seleniun1conpound nmet al phosphi de,

et al 0ar igpgfiﬁ et al Ifhﬁtl I d?s’enp%n?nt}on crfl%%&ls 19 gmc d‘ge?zgfpsgﬁ t(gr%quiu %u aflI de

conplex nitride, boron co

hal i d 002 th th t d h d t
ot st LS ﬁirﬁaﬁrt'epclsﬁ%ﬁ aarrg??l§|"éeiﬁéﬁ“%ﬁ5‘r¥% erﬁ%?lﬁ%ﬁ}%vﬁf inko ?fdé\ugrs °

by the flane, cryst llzatlon process and non-vacuu ctr.oi ng, met hqd. The
met hod ofSOéltt@asorcaiﬁﬂr isalupign 9 a')aipumtylxﬂﬁ%tnﬁem& il i IGiand migiag; th A

conpounds or its solution with organic solvent 1 o to nmake m xing sol ution.
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 solvent to be mixing solution; after burning, 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

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

[0017] In the present invention, adjusting the concentrate of mixing solution that

is metal salts or metal compounds mix with organic solvent can control the particle



(b)Next, flam ng the m xi ng solution, which above step obtained, the
mcroparticles or ultra mcroparticles is separated out. (c) Putting

un-el ectroed device above the flame in a distance in the electric field, we
can adjust the intensity of electric field to control the mcroparticles or
ultra mcroparticle to be 15 separated out and the rate is emtting to

el ectro. 199g3kranbhiichdbrvention is utilized chem cal reaction. Under |ong
time and fully blending, the reacted conpounds are fully orientated. After
hi gh tenperature burning, we can get a mcro powder. Those powders have the
listed c LSLk G . ' . i |1.,20 2. H gh
sur face QRer Dy Tk Sees | W Ehndlsf egRhigh gL B SschBe SifkohPPBice ol
related & suitable solvent. 4.Easy to.nodif such as capsul.e nodifi cation,
surface TBAIPFEEP Rers o tesythe ricjgpagicle o yitsk ooy opstidleBCcorgits 1 he fisho
crystalline with solid crystal outer shape). 6 11512sgl-transl ati on. doc
The qual ifeSpltde adiptdhe epnsenirte Hfdode sotisBt t er then those made by physi cal
met hod. W can get nunerous and high tenperature mcro powers under

non- vacudf®H]ect r oi ndn shrdpiesané itnenidm ghe Gomipgrsetitightik homagenizeasnsdluticac uum

el ectroing, those powders have al nost perfect orientated crystal structure
due to preveedsis mgtrixnaéutionan@ddédmnorecact iooganicFaod tenesr bdfonetfiaming it mibgng he

el ectroed subject under fire with certain distance by non-vacuum physi cal
vapor el eotutiohgh asveo adjnstgthe iandbof) hmethll@binpyunddpiarmamgx pohdiea! and tHe2ibhs The
advantage of this invention is: Conbined with sol ving-concentration nethod

and easy dehsitynghdRIdN9E cbRcedRhtid Shorghtal isblyert! Thé pkoREssdahledsily BdtkroPandler s.
[ 0025] This invention is processing under non-vacuum condition and with no

1 o specighyst &ﬁté@i&@ﬁi?ﬁébuitwf*t%aﬁthhsn AohbAbY lﬁé?éltc%m‘ag?ﬁ/daﬂa’t‘%i&% a%HﬁLSGé are

hi ghly increased. as 'netal, glass, ceramcs, astics, |eathers,

dr apery r | rogesse .this.invention, The

vapor i Zegﬂgaﬁ]ﬂggtsﬁggﬁé greogjeﬂété??g} '(r%'gC? p: g?f’q%fnog u?r{ﬁa\t;'é&fggﬂﬁgmtl%’ %gat lIn|crr‘?lasteat?almon
under_ non-vacuum condition. Therefore, we can process vapor electroing with
di f f el%ent®BP¥BYnd shapes by the nethod in this invention. 15 [0026] The
pollution of this invention is very | ow and only produces few & pure carbon
di oxi de d8%1%nd t ne dYlysnthe warsidite ehmetsé crmapundymatridyis hjehsr 8Or8YHC savi ng

energy. . . . , - .
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 ultra 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: 1(the
20  formed micro-particles is smaller than 20nm).
[0020] The method of present invention can use powder collected means in
flaming mixing solution to collect the formed microparticles or ultra microparticle

powders.



The - m croparticles or ultra mcroparticles is made by the present invention
that is high quality. 20 [0027] In conventional vacuum vapor, only one
nmetal can be vaporized, so if you want to vapor conpl ex nmetal conpound or
nore than one netal conpound, must to use sputter equipnent that is very
expensive. 7 11512sgl-transl ati on. doc [0028] The present invention can
separ at e peRi@ahaskiishgb@l m croparticle powders that conventional vacuum
vapor cannot make, so the high quality product can be nade by the present

i nvention. Beside, the electroing process of present invention is cost

! ower. ang ﬁEds t heTW@rrhi'cgﬁgrrt% 8 gta%lhléay mi ngrohg’rggl%] g&?@e?r A Vth ére&%w be

made in ai'l to the pres prefe e rnvention

exanpl es .of ich are i1l ustrat the an dr awi ngs ver
boosr bi o, irantion S B ndt el s b licky BeRE BERA Hol oo i ngomeh
descripti forefer to th or |ike ts | EF SCRIPTI OF THE
DRAW NGS Sf:@ow@] cqmppung, metal oSk ﬁatmeamr%lﬂ%wﬁmfﬁ SATRG* R eddeand a
non- vacuum physi cal i ng_devi ce separate crystals [003] ] Fig. 2 is a
schemat i cconpityr Meia wlideg camplare mewhiiaidee eemplext mptal horos a@npsruadi ged met hod
to control the crystals size to be separate by flam ng process and a

non- vac uwomphexshetal habilect r oi ng apparatus. In the figure 1 and 2 includes

el ectrode boards 1 and 2, heating board 3, electro 4, electro film powder

5, m xi ngoszdjuti on 6 ImthHethdrSvayl thie (plestmtinventian @rovidgaaintetisal to@minufdctuadre 7,
power 8, and cotton strip or capillary 9. 20 25 8 I

1512s91- trhansdoripotnd AeGopdrRIE & IENmdrogdricl BRI hbAekE VENESization

process and non-vacuum electroing method. The method of steps comprising,
(a) Fully mixing metal salts, varied metal compounds or its solution with organic solvent
10 to make mixing solution.
(b)Next, flaming the mixing solution, which above step obtained, the microparticles or
ultra microparticles is separated out.
(c) Putting un-electroed device above the flame in a distance in the electric field, we can
adjust the intensity of electric field to control the microparticles or ultra microparticle to be
15  separated out and the rate is emitting to electro.
[0023] This invention is utilized chemical reaction. Under long time and fully
blending, the reacted compounds are fully orientated. After high temperature burning, we
can get a micro powder. Those powders have the listed characteristic:
1.The size of the powders is very small.
20 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 modification, etc. al.

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



[0032] This invention is utilized organic or in-organic netallic conpound
to produce mcro powder or ultra mcro powder. The followers are sone
enbodi ments of this 5 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 0 ¥duGkondsibodi ment 1 to [0033] First step is m xing organic
salts Al 3 and H20 to rmake matri x, second step is fully m xing the
matri x with organic solvent CH30H, than flamng to process non-vacuum vapor

btai n AL203. m. i t. 1 icles. 3+3H20 ~
e S R e

Zn[ OCH3 d HzS t Kk trix, d.st is fu)l i Xi th tri

2 O] 0 e Sl PR T A S O8RS L

ZnS mcroparficles or,ultra mcropartjcles. Zn[ (! ) 3+HZS-j ZnS + 2CH30H
Enbodi merftid lrggumgs@pmﬁlieewﬁk%hwa'f mcrlwrﬁ%e{rﬂ@ggﬁfmmd&r%e pimaestHs) 3 |
second step is adding H20 continue to fully stir until reacting conpletely
and t han redi@pinerientaiechpiystgbprjustire glue tq procpssie. wirdendong: liga . reastiocH3OHther | ani ng
in the non-vacuum vapor to obtain conplex netal oxide, Sn, Xl nxCs

m cr opar tmatleegutong thk teleatroedcsubat tridet B, witHZ@aBndi§ta@ed)yhontva¢ @B Bica]

Sn, XInXCa+ 7 CH30H 5 Enbodi nent 4 [0036] The Zn(OCH3)2 is inputted H2S to
make a fivapbr ¢ledtioing, wérean gatathighd0ty) vapbing produxti ng Eu( OCH3) 2 and Dy( OCH3) 2
i nput H20 and stir to react conpetently to make a second matrix (with

CH30H) . Newt4) m Xxi ng ThBQd¥dnidle JTBiE invertitth iSECONBinBRWith %olvindldoYicehti@tigt i rring
and flam ng in non-vacuum vapor obtain a conplex nmetal conpound,

ZnS: EUXDYYER3T atl GSPRARS neth8d 1@ ket B dhRalfly GHiERALE hifth &fe) podel3) 2 + HZS -~
ZnS + 2CH30H
[0025] This invention is processing under non-vacuum condition and with no
10 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 subject can be easily rotated and moved due to no
limitation under non-vacuum condition. Therefore, we can process vapor electroing with
different sizes and shapes by the method in this invention.
15 [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.



Eu(OCH3)2 + Dy(OCH3)2 + »~; H20 ~ EuXDyyO s+n + ; CH30H 15 {ZnS + 2CH30H}} +
{EuXDyyCa+" + 7 CH30H} ZnS: EuXDyyGs.:n + (2 + r ) CH30H Enbodi nent 5 [ 0036]
Di ssol ving the copper oxide powders (crystal phase) into hydrochloric acid
or hydrofluoric acid, the copper oxide powders will becone non-crystal
phase matrix. 2o Selecting optinmal organic solvent (like nethyl alcohol) to
make m Xi g 2§Qkkislafdh.dd th metal compound matrix and organic sol vent.

Fl ami ng the m xing sol ution processes non-vacuum vapor. Finally, the Cu0

m croparticles powder is obtained. 10 11512sgl-transl ati on. doc Enbodlnent

6 [0037] first t s .di | vin | _i.nta ho
i xi g sdPUlon, ¢ AT BRebRAeas v FpdiRins i o MicoBuidt P%Vﬁéef%ﬁﬁa te
di ssol vin into water to makeacoc d salts wate a lot
of ret hyw%awzs@ﬂmﬂ i S e r GRS A bF ARGV R

m xi ng sol ution. [0038 he af orementi oned enbodi mrent 3 and 4 can

i npl ant mseewrw&@tmn ﬁée ‘ﬁwec@}romg REPEESS 96 PE§IpMr iBKeNtioR if k8 loWRy pREd i n
the art that various 1 o nodifications and variations can be nmade to the
st r uct ur espeddsitheewenkingaate epsilyent i on wi t hout departing fromthe scope or
spirit of the invention. In view of the foregoing, it is intended that the
presert i[0021ti on Ref@enceodilfriosaltd made antttailaoithd pesant pfeférhddsembodéangriton
provided they fall within the scope of the following clains and their

equi val endfsthelmvadtion, kkbrhgieg loft Wikl ati dsteped \WARe | aDcdshnVER H@widgs. A

met hod of manufacturing mcroparticles or ultra mcroparticles, the nethod
conpr i si NghéleerSh&RMIOT 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 crystals;

[0031] Fig. 2 is a schematic diagram showing another embodiment that is more
15 precise 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 electrode boards 1 and 2, heating board 3, electro 4, electro
film powder S, mixing solution 6 which is mixing matrix and organic solvent, flame 7,
power 8, and cotton strip or capillary 9.

20

25



(a)ym xing netal ions and matrix of nmetal salts or netal conpounds with
organic solvents to 5 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 claiml, wherein
the netal conpounds selects fromone of conpounds as 1 o follows: netal

oxi de, mef;glrsssidhisiaEundosret @l nitride, netal boron conpound, netal selenium
conpound, netal phosphide, netal arsenide, netal halide, conplex netal

oxi de, conplex netal sulfide, conplex netal nitride, conplex netal boron

conpound, or conple i . i , Wherein the
netal salt is an ingp%%%ﬁ%Tﬂ§$gﬁeggﬁﬁﬁ?ﬁggﬁégfggﬁga@#@%ﬁigs one of

conpounds as follows: nmetal phosphate, netal carbonate, netal sulfation,
nmetal nitrate, netal borate and variety inorganic netal slats. 4. The

met hod of claim 2, wherein the nethod of manufacturing m croparticles or
ultra ni dP@%?Arti cl dic iRt Yy utiizeds OEEFRICOPT ip-Qreagics Bstalliic gompaunteddl i ons
and inorganic netal salts into acid or alkyl solution to nmake a 20 matrix
and t han Froducp niEsei peydEr ethultsp greroPosdry, dhe Tellowebt & somp emhpdimegtsdithis i on;
and (b) igniting the mxing solution directly to create a self sustaining
f1 ame 5t o ipvantiose Thesenénchalpaertts ekegusartbe wlesaription crf apharinvanties . but ot the
11512sgl-transl ati on. doc S. The nethod of claim 2, wherein the m xing

sol uti on liritdtio@rof ktds inkemina W dahiadelutslyditisig® bihetwa ang cgebdtribed. in THi§
met hod of claim1, wherein the steps of (b) further includes adding nore

over or gani&ntidRky fdtudeth@plolgctm Xi ng sol ution before flam ng to adjust
concentrate of the netal % salts or the nmetal conpounds in m xing solution

so as to control growmh rate and size of mcroparticles and increase
flam ng tenperature. 7. The nethod of claiml, 2 or 6 wherein the step of

fl am ng t@gb&ﬁékﬂq solution further includes using a collecting nean to

collect t rticles or ultra mcroparticles that is separated by
S A TR .
' ncl udes s%gcgntdi s?e izss”f]ulleyI n?i():(agnrgothésl 1?1(2)1%{‘%( vE/itt]l?or]cglelr?igEoli\/QnttChI%O?{l,?l?z}nrf%a%ing to process

non-vacuum vapor obtain Al,O3; microparticles or ultra microparticles.

2Al[(OCH3)3+3H,0 — Al,03; + 6CH;0H
Embodiment 2
15 [0036] First step is mixing organic salts Zn[OCH;]; and H,S to make matrix,
second step is fully mixing the matrix with organic solvent CH3;OH, than flaming to process

non-vacuum vapor obtain ZnS microparticles or ultra microparticles.

Zn[(OCH,)3+H,S— ZnS + 2CH;0H

Embodiment 3
20 [0035] First step is fully mixing Sn[OCHj3]s and In(OCH3);, second step is adding

H,O continue to fully stir until reacting completely and than adding organic solvent



field, and adjusting the intensity of electric field to control the
emtting mcroparticles or ultra mcroparticles which is separated, injects
to the electro. 13

Alu3y. A(s_.A(s_. A _.A9. A("L.A(sL. A(sL. A(C" L. A(CCL. A" _. A(sL. A9PXt 4XQ". }(

$[ U

} xsni d_Z]\gabgaleRlkealgal cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cRa] ca] ca] ca] ca] ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]cRa]cal- S

"x}ldi vy~ uBZ}xsnld Z]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]

cal cal ca calc a cal |9m$ cajc
o e b AR LOfRER ]'3] RO BRRRI SR EOPEARCalb e Mg AT o e
ca]ca]ca]ca]ca]ca]caI mnrrextatf l#x###O$$$/%L%MM&&&&
(}xsnmdmzmﬁkapcwmmamwaywm¢ba]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!(A(((()LD)*Y***D+++A,,,H---2....9/c
/hl/],0000}xsnid _Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]lca]lcalcalcalcalc
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]cahgﬁ]ca]ca]cal0J1111 2 223/ 3334444147444S5555
/ 66666N77788| wabspb}sfialnadcraheal el onad palehisalical cha) cal cal cal cal cal cal
ca]ca]ca]ca]ca]ca ca] ca] ca] ca] ca] ca] ca] ca] ca] cal 8nB88819Y99999>: : :; 8; 0;

; <O<<H#="=d= }:::3>>>77{upkfa\VVCa]ca]ca]ca]ca]ca]cAa]ca]ca]ca]ca]ca]ca]ca]
cAa]cé]ca]ca]ca]ca]ca]ca]ca]ca]cAa]ca]ca]ca]ca]ca]ca]ca]cal°K99@Q@EEEEEQAJA
AABHBBB { EE. FWF] FvFFF} xsni d_Z] c] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] c
a]ca]cafﬁggﬁgﬁggiéa]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca'FGGEEHvHHH
JI'1 IGIJIBBRCCCDf DDDE{ EE. FWF] FYFFF} xsni d_Z] c] ca] ca] ca] ca] ca] ca calca]calc
a] ca] ca] d893&d] ca] céf]heaﬁn&(a]? @arpw]eéal]lzzsa%aql@aa test w}reca%@ s}'éél% XtiK-11
0%&' ()-T10%&' ()-109%& ()-9Z10%& ()-109%& ()-"310%& ()-s1l0%& () 4XgH)

(! 109& ()EuHy!'migdeg Fu(OE R0, [ OSHDO %abt) Hragbaglr (1) remMi@Mse(ently to make

F109&' ()-QdV7 (!'s10%& ()- 10zz 10zz

10zz! SL910%&pBd (Matiyd (L AFE H0OH)3 NeRE/Enik)ngl the Hir@Matrx- 4nd} §ecomtEenditix, fully

('s!109& ()-y#109%&' ()-!'109& ()- !'109%& ()- 109& ()-s!109%& ()- $[ dEAV7

(! s#HIYR dtitringd 1ANUR lajmiSel OUE noh~vadil@Y &y pbr Sb_‘oténﬂ%& (bmpRY& nfekal Utompowdd V7

('S2!'109%& () - 9010%& ()- )'110%& ()-')!110% )& ()- 'L109& ()- %109 () -

"xz{| } bC %1330 2 QB Raridies (;rQJIt;lepmlcropartlcles

10f: " 10%& () - 6! %& ()-T4110%&' () - ddEDBC (!

1 109&' ()-!10%&' ()-y#109%&' ()-nml0%&' ()- !10%& ()-410%& ()-i"vdEbC

(""" @0%& ()- !'109& ()-s!10%& ()- Y#10%&' ()- @ 10%& ()- & 109& () @@ }"?bC
lLO'lO%& ( -3.109%& ()-!'H, F+MLO%&' ()-!'L, (MLO%&' ()-& &109& () -

10%& ) - st l]!ﬁﬁ/@& %I)S+ 26H;0H

Eu(OCH;),; + D(OCH;), + v H,O — EuDy,Os4, + 7 CH;0H
15 {ZnS +2CH;0H}} + {EuDy,Os4+, + 7 CH30H}
— ZnS:EuDy,Os+, + (2 +7)CH30H
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 solution 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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10 10S: MLOY& () - 6! 109%& () -1 4! 109%& () - S2#10% () - BZUJENbC

(11109&& ()-10%@& ()-!10%@& ()- ! 109%&& ()-gl0%Z& ()-s! 109Z& ()- UYdEnbC (!y
1 1092& () - ! 109&Z& ()- Y#109%2Z& ()- @0%z& ()- & 109%2Z& ()-!109%Z& ()-i OWdEmbC
(1-1109%& ()-

100%& ()- (1 109Z& () - &#10%Z& () - $y100&Z& ()-"! 10%Z& ()- $>@BdE: / 10Z

10Zf : * 109 8ino) 2R hAYEE: () - 5! 1002Z&' () - L3L0%Z&! () - 3L#10%Z& () -/ 1 10%2Z& () - B
I XY:/ 10Zy#109% ()-!10% ()- " 109% ()-!10% ()-!10% ()-10% ()- 10Zd | dE:/
102! 10%: () - 3109 ()-f1109& ()-L! 109& ()-3! 100& ()-!10%& ()-( 1!!IdE/

10Z| 110%&; 08 ()-9-110%& ()-
+ 109& () - &#10%&' ()-!1"X'a"c"d"e"f""xnbC 10Z° 10%& ()- 10 10 10S;

MLOY&. O& O | #x###0

102! 10((%)& @%0%&( % )ﬁ‘ }& St%% is %i%&&'“é&‘%w&’ (‘36“' Tcﬁ%%% O EEES S SHREENDC

1OZ G 10%& 109K Y- 109& @ 109&! &1 09K -1 109K VREEE
dEnbéOhtt(ﬁ%nfﬁd?e%m%)mpm%wég {he mmg(éo]ugzzmow'%%omaﬁ@@f (nfo water to

0%& O)-""(AC((((((dE:/ 10 10f:  10%& Sm 0% ()
109& () - @HROTRCqyaied 5ol atyr adding ? methy] aJ)cyho{/wmvke/ the mixing solution,

10f #10%m& () -! 10%m& ()- ! 10%m& ()-! 10%m& () - 10%m& () - S10%m& () -

10* * D&++And dian/ flanting Ofsmeixing-sbitionsme () - S! 10%1& () - 9- 10%1& () -

| 10%€ () - Z10%v& ()-,, H --2..dE: /

10*1 10%1& () - (! 10%1& () - &#10%1& ()-$' 10%m& ()-"! 10%m& () -

| 10%v& ()-...9/c/e/f/g/h/dYNC 10 10m 10m

10nf : 0%[801810 F410%f& (0 the2ifdriBkidnkd @HbOdMEN( 3 andl® URintplativafiePRBRAHEYNC

10 y#109&' () %& (
ions.
[0039] It will be apparent to those skilled in the art that various
10 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.
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109 () -! ‘j{ﬁﬁr@g N Oéa['i( %,— 10 10 10S: " 109%&' ()-9999>::: dEb@
10'#10%&'\% 1 %‘“ d/ "()-1109% ()-z109& ()- 109& ()-:;8;0;;;;aBb@
| 0, -1 0, /R’ 0, 0, /R’ - - 0 ! -
L0 210 /qu() 0/% &%mﬁ&c]ﬁ?r@gé (rpncrédﬁgrt/ﬂgﬁeg)of % t(r)a/&ml 2opar]f|(<): ee% (tl)le "method
10, 10%&' ()-I 7t 10%&' ()- 5' 10%&' ()-93#10%&' ()-1!109& ()-/! 10%&' ()-c=d=}===3
>>XY: / 1(??5%’7‘&2“5} 19 {5 - 110%m& ()-!10%& ()-sz10% &' ()- 10%r& () -

10>??K??@@IE; / 10 '10%7& () s 10%r& () - Y#10%r&' () - D! 10%& () - &10%&' () -
& 10%re& (P fsend omtayel mytakspiiser mytal aqpgounds with organic solvents to

5  obtain a mixing solution; and
(b)igniting the mixing solution directly to create a self-sustaining flame to produce the

microparticles and ultra microparticles.

2. The method of claim 1, wherein the metal compounds selects from one of compounds as
10 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
15  one of compounds as follows: metal phosphate, metal carbonate, metal sulfation, metal

nitrate, 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
20  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 ultra microparticles.
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"Headi ng adi ng 23] c" "Heading 33]c" "Heading 43]c" "Heading 53]c"
" Headi ng %%"‘]“E“ed*'ﬂl?@%?% 73] ¢ "Heading 83] c" "Heading 93] c"A "Default

Par agr aph Font 15¢: =\ CJGLNPRTVXZ\ *" hd- 08?7FJJ3456789;
UB! " g$%p They rlgyet% gﬁm@ I, wherein the steps of (b; urther includes addmg more over

c= >a@-IBDEFvHGJJJ< >’7@\BCDEFG-II JKLMNOPQRSTUVWKYZ[ \ | ~_" abcdef ghi j k6Ti mes New
RomanAr i adrguue paventiano Hhm@tmgmlutqubfcfmcﬂmng To adjust concentrate of the metal
I"#S9R () *+,-./0123456789:
<:>?@§BC[EFGBI!‘ MUW@@&WMZ)[I]WM&@(&MES&(Q#& fokdamtrol growth rate and size of

microparticles and increase flaming temperature.

7. The method of claim 1, 2 or 6 wherein the step of flaming the mixing solution further

includes using a collecting mean to collect the microparticles or ultra microparticles that is

separated by flaming.

10 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

ultra microparticles which is separated, injects to the electro.
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