A DEVI CE FOR PRODUCI NG NEGATI VELY CHARGED NANCPARTI CLES AND A METHOD FOR
THE SAME FI ELD OF THE | NVENTI ON The present invention relates to a device
and nmet hod for ~ | noparticles, specifically to a device and
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Nanoparticles exhibit small-scale effect, surface and interfacial effect
and quantum scal e effect, and have |l arge specific surface area and big
nunber of atons on the surface. Surface effect and interfacial effect are
intensified with decreasing particle size. The big specific surface area
and the ' e surface increase the activity of the
nanopartigIngggggm@ ﬁmﬁ eﬁsmal | -scal e effect and surface effect,
nanoparticles of different size also cause variation of surface el ectron
spin conformation and electron energy spectra distribution. Quantum scal e
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nanoparticles, specifically to a device and method for producing novel

negatively charged nanoparticles by combining two particles and electric
charges in bioclimatology and physics, which are unrelated with each other,
to be used in fields of medicine, home appliance, aseptic engineering,

freshness preservation engineering, bioengineering, and the like.
BACKGROUND OF THE INVENTION

In bioclimatology, the state of air environmental condition is called by
scientific workers as the aerosol state. Molecule cluster, liquid and solid

particles dispersed in air as aerosols are mostly nanoparticles.

Nanoparticles exhibit small-scale effect, surface and interfacial effect
and quantum-scale effect, and have large specific surface area and big
number of atoms on the surface. Surface effect and interfacial effect are
intensified with decreasing particle size. The big specific surface area and the
big number of atoms on the surface increase the activity of the nanoparticle
greatly. Due to the small-scale effect and surface effect, nanoparticles of
different size also cause variation of surface electron spin conformation and
electron energy spectra distribution. Quantum-scale effect of nanoparticles

results in discrete energy level. The interval between energy levels changes
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, LONOV2005 wi th the changes of the nanoparticle sizes. Nanoparticles in
aerosol are conposed of different particles with different sizes. Because
of the above- nentioned properties, nanoparticles greatly enhanced the
ability to conbine with electrons of different energy |evel st NDY 3058
very wi de energy band of electron affinity. The problemis what kind of

el ectron-enitting el ectrode can be used to achieve a strong enough

el ect ri ¢ With thenchanges refiithe panoparticle sivesi dNanoparticleselircaerosel ane f ace.
Due to the tunne| effect in quantum mechanics, electrons w./ll penetrate
and escaf®mpessd pé difierent partiales wvith elifferantesivesi Bacausenof she iabovease t he
em ssion current density is a probl.emunder research. In_the 1960s,

el ect ri cANEYtienad prapertiess srnepatticles gseathe enhanced dee ahilityctengombinet her
states in the US. By gj in ressyrized gas the atom zed physi ol ogical
sal i ne an‘MltEWéE@‘ireﬂg oiéﬁﬁftegqﬁ%tqprgaggﬂey tgat%m aﬁ@TYﬁVldzf‘eelé%fgé! band @gt i on
at an el g_gtric p?éei}'a{i al of 26 kV-60 kV on an ejector to form electrically
char ged £8FULOR 2I8QHY- aerosol was used to cure respiratory disease. It was

effective in curing bronchitis and asthma, infection of the upper
respiratory tract, enphysema, laryngitis, and pharyngitis. Besides the

PP R RO RV bR AT,
under UhGAEbi oD orBabNiDelNeid 908 ich bt Bl biaSiood e
beyond | kg Sansee, BIRNIRCIOAR i AGAhA Bialndies hofbhe ©

ti ssue- cijlt eherHtcCan® ¥8tapes Rohh thdt@hiél! £&2Field electron emission. How to

increase the emission current density is a problem under research.

In the 1960s, electrically charged aerosol centers were established in
Texas and other states in the US. By ejecting pressurized gas the atomized
physiological saline and electrons were emitted at the same time in the same
direction at an electric potential of 26 kV-60 kV on an ejector to form
electrically charged aerosol. Such aerosol was used to cure respiratory
disease. It was effective in curing bronchitis and asthma, infection of the
upper respiratory tract, emphysema, laryngitis, and pharyngitis. Besides the
gjector, auxiliary equipments of gas pump, and liquid transport system were
required. Atomized saline particles were mostly not nanoparticles. Even
under the action of 26 kV-60 kV electric field, electrically charged aerosol
could only travel a distance of about 1.8 m and disappeared beyond that
distance. Such electrically charged aerosol was not able to directly participate
in the electric metabolism at the tissue-cell-molecule level, so the biological

effect and sterilizing effect were less promising.

DISCLOSURE OF THE INVENTION



effect and sterilizing effect were | ess prom sing. DI SCLOSURE OF THE
I'NVENTI ON 2 .10 NOV 2005 The object of the present invention is to adopt
an electron supermcroenmtter at a mcron-level or sub mcron-level to
provide very high enitter current density. Wen the el ectrofg ﬂgvfmg has
a strong enough electric field, the potential barrier of el ectro]ge Wi IIh
d el.gct S on he el ectrode.will penetrate and escape fromthe
'? 3[1[12}N ggcaﬁsﬁﬁ%; %gb‘?ﬁ{el of eﬁ?eecprqsﬁnhu%‘{‘iﬂﬁ%c#ﬁant%sa OPt oath fele¢tgon
I SSI | ectr.ons, which can rovigde a very high em ssion_current
Gonsrty. SHRETiCRRmItER A A Mo vl 66 aubrialarnadgng i aiovada ety Bight i o
of nanopart,icles _an he.tu | effect i.n gquantum nechani cs. Wen the
el ect ronge_ efeHPFFBg (iﬁpsﬂtié{e @Ii’@@t hl‘fh eiﬁ?@?&%é“éﬁ@@?ﬁ%@ §prgdgﬁ%1glh theh
nanopar (1 PRERS RRRE, e pGieBHEE bagie: 6F Sictitoths vall sk Hnd Plsclpreconorm -
ivel r ticles ~Nm. that js to.realize:. etNm+ N'm
Goner ol 1y2ie; s 008 S PARIPRE Andl Blcany fiorty Pechime? HEabs¢ @fﬁﬁw&%s "
ir. Partji - W ' el e | .C rge. can tract w each ot her
and conl SIEE Y chidfi Mechates”IE Tl GENEIARisERD BlrehBEs. ShCRRRT ot
| ar ge | ] : rd -dj sappearing upon contact with
ge  Plgvibes ‘g&gg?gﬁg sSioh LA

gr ound. negat | arged nanoparticlreés produced by the present
invention appear in a large amount in a certain scope with same electric
charges repelling each other. Scientists of bioclimtology and physics all
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nanoparticles and the tunnel effect in quantum mechanics. When the
electrons ‘e’ emitted by the electron emitting electrode collide with the
particles in aerosol, the electrons can adjust the energy and adhere to the
nanoparticles ‘Nm’ with a broad energy band of electron affinity to form new

negatively charged nanoparticles ‘N'm’, that is to realize: e+tNm— Nm.

Generally, there exist a few particles with different electric charges in
air. Particles with and without electric charge can attract with each other and
coalesce, resulting in combination of opposite charges and fall-off in large
particles with the electric charge disappearing upon contact with ground. The
negatively charged nanoparticles produced by the present invention appear in
a large amount in a certain scope with same electric charges repelling each
other. Scientists of bioclimatology and physics all think that such state of

system is more stable.

Such novel particles produced by using the physical characteristics and
tunnel effect in quantum mechanics of nanoparticles inevitably leads to
exclusively negatively charged nanoparticles without the presence of any

other compounds or impurities.



tunnel effect in quantum mechani cs of nanoparticles inevitably |eads to
excl usively negatively charged nanoparticles wi thout the presence of any
ot her conpounds or inpurities. 3 10 NOV 2005 The device for producin
negatively charged nanoparticles of the present invention CbﬁpNMeZ{]%ﬁ
power supply, a casing, a controller and an electrode with only one
potential, that is, an elect ron supermcroemtter, wherein, the power
suppl y connedhs \devicet Her eproducing snggativiety oelrdrgeéd r namspartiblesc ofit thal | er
respectively, and the potential of the electron supernmicroenmitter to the
ground i present rinvertion rconhprisesng e supplyy a cading, aTtentseller ahd @ on
superm croenmtters are those with an electrode of -an emtting body having
a di mens electradea withc romly | ene: | padentsalp - thiat risn aheelectronihsuperatieroeaitteny
preparing the said electron supermcroemtter of the present _invention is
pl at i numwhgsewm, theoewen supplyliconnectsrwithdhe @lectaom supérinieroamittertasid

conbi nation, or alloys with platinum_ gold, rhenium iridium and/or

t ungst enthe teentrelier caespsctively, Tlaadshabe opotemsiabl eof r dhe celecirame any
one or conbination of the shapes selected fromthe group consisting of

di sk, cyupemmaicroemitterdetthe grewnd is centzolled il thy rangesofe-2 kNhter 028k Var c,
ring, bar, etc. The electron supermcroemtter could be a single electrode
or nmultiple electrodes. The dinmension of the electron supermcroemtter is
<100 m cron,_ The pethod for producing negatively charged nangparticles
accordi ng tomﬁesal@ n sppamEicEPemiters arelthose Wlﬁh@nrﬁlgﬁﬁfo @Iof &har ged
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invention is platinum, gold, rheniufn, iridium, tungsten or carbon fiber or
their combination, or alloys with platinum, gold, rhenium, iridium and/or
tungsten as the main components. The shape of the electrode could be any
one or combination of the shapes selected from the group consisting of disk,
cylinder, saw teeth, needle, sharp-ended, sphere, spheroid, arc, ring, bar, etc.
The electron supermicroemitter could be a single electrode or multiple

electrodes. The dimension of the electron supermicroemitter is <100 micron.

The method for producing negatively charged nanoparticles according to the
present invention is as follows. The negatively charged nanoparticles
producing device constructed by connecting the power supply with the
electron supermicroemitter and the controller respectively is used. The
potential of the nanoparticles in air and the electron supermicroemitter to the
ground, under the action of the power supply and the controller, are
controlled mn the range of — 2 kV to — 29 kV. Electrons emitted by tunnel
effect combines with the nanoparticles to produce new negatively charged
nanoparticles. The electric potential range is determined by the material,
shape, and dimension of the electrode and the different application equipment

as used.



ground, under the action of the power supply and the controller, are
controlled in the range of - 2 kVto - 29 W Electrons emtted by tunne
ef fect conmbines with the nanoparticles to produce neM/negatinpyNﬁgqggﬁd
nanoparticles. The electric potential range is determ ned by

shape, and dimension of the electrode and the different application
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certain area. The said el ectron superm croemtter can made according to

one of nagopatticles 0f diffeharsizey (10 210MuR).).90TKe rédctic Ros fdifgys:f 1 ament

is fixed on a glass carriage by a soldering nethod. The |eading-out end is
made by bonding platinum gold, or carbon fiber to copper wire with
conducting glue (such as a conducting glue nmade of silver powder and epoxy
resin). Platinumw re cen-bimconNagted to the conductor with indiumnelted
at a |l ow tenperature

Negatively charged nanoparticles are thereby produced. Under the
action of electric field at any potential in the range of —2 kV to —29 kV, these

particles can rapidly diffuse outward to cover a certain area.

The said electron supermicroemitter can be made according to one of

the following methods:

a) Platinum, gold, or carbon fiber filament is fixed on a glass carriage by
a soldering method. The leading-out end is made by bonding platinum, gold,
or carbon fiber to copper wire with conducting glue (such as a conducting
glue made of silver powder and epoxy resin). Platinum wire can be connected

to the conductor with indium melted at a low temperature.

b) Platinum, gold, rhenium, tungsten, iridium or carbon fiber filament is
bonded and sealed in a carriage made of insulators made of quartz, glass, PE,
PTFE (plastics), polyester fiber, silicon nitride, alumina (porcelain) with
epoxy resin adhesive. The leading-out end is made by bonding platinum, gold,
rhenium, tungsten, iridium or carbon fiber filament to copper wire with

conducting glue (such as a conducting glue made of silver powder and epoxy
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b) Platinum gold, rhenium tungsten, iridiumor carbon fiber filament is
bonded and sealed in a carriage made of insulators nade of quartz, glass,
PE, PTFE (plastics), polyester fiber, silicon nitride, alum nflo( avc%[ﬁl n)
with epoxy resin adhesive. The | eading-out end is nmade by bondi ng

plati num gold, rhenium tungsten, iridiumor carbon fiber filanment to
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arranged on the surface of an insulator in such shapes as bar, ring, arc,
etc. It is then fixed and bonded with adhesive, such as epoxy resin.
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corrosion, it has been taught I'n various conmo ooks or !lteratures.
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resin or riveted on an insulator carriage. According to the method of

fixati on,probeduressamentiondd inenéthoads 2 a” ands%”. PE, PTFE (plastics), silicon
nitride, alumna (porcelain), polyester conposite plate, etc. The

| eadi ng-out end can be bonded to the conductor with conducting glue, or
the | eading-out wire and the electrode can be fixed on an insulator at the
sane tine by djfRhemiung|tungstes. orfitecorrespendingralioy arelmade antedeleytrotes
foll owi ng two exanples. There are options for
of various rﬁiapes by electrolytic corrosion, such as the sharp-ended shape,
needle shape, saw teeth shape, etc. In regard to the electrolytic corrosion, it
has been taught in various common textbooks or literatures. The electrode
made hereby is fixed on an insulator carriage with epoxy resin or riveted on
an insulator carriage. According to the method of fixation, the insulator can
be quartz, glass, PE, PTFE (plastics), silicon nitride, alumina (porcelain),
polyester composite plate, etc. The leading-out end can be bonded to the
conductor with conducting glue, or the leading-out wire and the electrode can
be fixed on an insulator at the same time by mechanical means. The
connection is 1llustrated by the following two examples. There are options for
fixing and leading-out of the saw-teeth shaped electrode. One is the use of an
epoxy resin and conducting glue. Saw teeth electrode is bonded with an
epoxy resin to the insulator located underneath with one side of electrode
connected to leading-out wire with conducting glue. The other is mechanical
means. According to the mechanical means, saw teeth electrode is fastened
with rivets on an insulator by clamps on both sides and the leading-out wire
is riveted with a clamp on one side of the electrode.

The sharp-ended and needle electrode can also use the above options

except for some specific structure. For example, fixing clamp is not required
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fixing and | eading-out of the sawteeth shaped el ectrode. One is the use of
an epoxy resin and conducting glue. Saw teeth el ectrode is bonded with an
epoxy resin to the insulator |ocated underneath with one side $ff ﬁloeycyoﬂgje
connected to | eading-out wire with conducting glue. The other is mechanical
means. According to the nmechani cal neans, saw teeth el ectrodF iz f ast ened

with rivets on an insul ator, by cl.anps on both sides and the | eadi ng-out
wire is fqrv&eeﬁeﬁdlﬁhéﬁgcgpgﬁp%brpl% e&Y& O Jivethslegveds nused. tor lﬁ%ﬂt@hghp- ended

and needl e e] egtro cgn alsp u t he above options except for sone
specific @FF&I@@E@Q%%@@ Wﬁrﬁj&e@?&‘i’&i’[ IRUEHOTi s not required 6 1 0 N OV
2005 for the needle electrode. A pin sleeve or rivet sleeve is used to
fasten the electrode and lead wire directly on the insulator. e)
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el ectric glass,osilican nigide, dtor Leadinadh@t WireSls@9ale by bonding the electrode

to copper wire with conducting glue.

The sizes of the negatively charged nanoparticles are smaller than those
of red blood cells in blood and ordinary bacteria, and are a fraction of the
latter or even much smaller. Such nanoparticles can enter human body
through respiration and skin mucous membrane into the lung and blood
circulation and release electric charge. The equilibrium state of electric
chafges on cell wall can be improved to form bio-electricity having direct
biological effect on physiological condition, tissue cells and metabolism of

human body.

Negatively charged nanoparticles in human body can directly participate
in electro-metabolism at tissue-cell-molecule level, promoting transform of
bio-electricity, adjusting electric potential equilibrium of organism, and
improving natural physiological condition and biochemical environment of
human body. The non-specific and broad-spectrum medical effect is achieved

through the adjusting function of nerve-humor.



charges on cell wall can be inproved to form bio-electricity having direct
bi ol ogi cal effect on physiological condition, tissue cells and metabolism
of human body. Negatively charged nanoparti cles in human bodyj ﬂammdlzwgt |y
participate in electro-netabolismat tissue-cell-nolecule |evel, pronoting
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certain scope and strongly inhibit the growth of and eradicate such harnfu
bacteria and viruses as Pseudonpnas aeruginosa, syphilis spirochete,
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research and a pI I cation o ectrl city have prng
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el ectrocardi ogram (ECG) el ect rogastr gram (EG5) has save l'ives of

count | essceptiplseopd usid brsaghyhinlibitniheagromabl b?ﬁhdfé%aﬂfcawﬁﬁbﬁ?ﬂarﬁﬁﬁl cal
di agnosi s equi pnent, the corrput erized tom)graphy (CT), brightness type

bacteria and viruses as Pseudomonas aeruginosa, syphilis spirochete,

staphylococcus, bacillus coli, mycosis, Monilia, etc.

It is well known that research and application of bioelectricity have been
developing contimiously. Clinical application of electroencephalogram
(EEG), electrocardiogram (ECG), electrogastrogram (EGG) has saved the
lives of countless people. Just like the clinical application of physical medical
diagnosis equipment, the computerized tomography (CT), brightness type
ultrasonic diagnostic apparatus, nuclear magnetic resonance apparatus, and
positive electron tomography have opened a new era for the uninterrupted
development of clinical diagnosis. Bioelectricity of negatively charged
nanoparticles will create many new techniques and new equipment,

especially in clinical treatment.

Therefore, bioelectricity of negatively charged nanoparticles can be
widely used in physical medical equipment, home appliance, bioengineering,
freshness preservation engineering, aseptic engineering and environmental

condition improvements.



ul trasoni c di agnostic apparatus, nuclear magnetic resonance apparatus, and
positive el ectron t omogr aphy have opened a new era for the uninterrupted
devel opnent of clinical diagnosis. Bioelectricity of negati vel\J §igyr 060%
nanoparticles will create many new techni ques and new equi pnent, _
especially in clinical treatnment. Therefore, bioelectricity of negatively

char ged ! ' | .n physical nedical equipnent,
hone appm'@ﬂ&?%§m{§ﬁn9\f fﬁ%‘é;ﬁigggspreservat i on engi neering,
aseptic engineering and environnental condition inprovements. 8 .1 0 NOV
2005 BRI EF DESCRI PTI ON OF DRAW NGS Figure 1 is the bl ock di agram show ng

the principl rese ' L.qur g 2 tic draw ng
of tﬁe I eagl (nF {d{fghf 18 stoé%}s @X%h?ghgg\”ﬂgdﬂl%gﬁ Jg&ph]% f’ﬁqﬁﬁo}??’sﬂe@ in and
conduct i Rgy g‘l% Fi gure 3 is the schematic drawi ng of the | eading-out for

t he saw teet el ectrode fastened with nechani cal neans. BEST MODE FOR
CARRYI NG QUT THE | NVENTI ON As shown in Figure 1, the device of the present
i nvention conprises basic conponent parts of an el ectron superm’croem’tter

1, a power S!Bighif’e 2 is ﬁfxecﬁ?deﬁ‘ﬂaﬁ;% c@ewlz%%‘ﬂhé%hﬁ r%ﬁ?‘tlpf the84WSteBfl] Pe

added according to the usage an such "as unc |ons carrlage

or turnt ectroddBonded Siith CPB¥Z%SWEO§&§&1I?§%W' ned with other device

to forma new equi pnent ew functions Its control device
conpatible with other parts of the control equipnent.

Figure 3 is the schematic drawing of the leading-out for the saw teeth

electrode fastened with mechanical means.

BEST MODE FOR CARRYING OUT THE INVENTION

As shown in Figure 1, the device of the present invention comprises
basic component parts of an electron supermicroemitter 1, a power supply 2,
a casing 3, and a controller 4. Other parts can be added according to the usage
and device, such as multi-functions carriage or turntable. The present
invention can also be combined with other device to form a new equipment
with new functions, with its control device compatible with other parts of the

control equipment.

According to the purpose of application and the function of product, the
electron supermicroemitter can be a single electrode, multiple electrodes or a
combination electrode. The device casing can be designed as one with totally
different shape, function and configuration, as the potential of the electron
supermicroemitter to the ground is controlled in the range of —2 kV to —29 kV,
depending on its structure, dimension, shape and material, and purpose of

application.



According to the purpose of application and the function of product, the

el ectron supermcroemtter can be a single electrode, nmultiple el ectrodes
or a conbination electrode. The device casing can be desi gnedl)ié ﬁlve m{;h
totally different shape, function and configuration, as the p N 'az

the electron supermicroemtter to the ground is controlled in the range of
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el ectrode with one potential in the device, that is, the so-called el ectron
Superm croemtter; the electron supermcroemtter emts el ect rans by neans
of tunneling effect, and the enitted el ectrons conmbine with thé 0 NOV 2005
nanoparticles in air to formnegatively charged nanoparticles; the
potential of the electron supermcroenmtter to the ground is controlled in
the range of - 2 kVto - 29 W 2. The device as clained in claim1,
characterized in that the el ectron (Qajmsnicroenmitter is conprised of a
single or multiple electrodes, the shape of the electrode is any one or
conbi nation of the shapes selected fromthe group consisting of disk,
cylinder, saw teeth, needle, sharp-ended, sphere, spheroid, arc, ring,
bar. 3. The deAddevaee dbnigendrating hegatively whazged manaperidlesdwhich st t he
el ectron supermcroemtter is made of platinu gold, rhenium iridium
t ungst en comprasasbaf fipawensupply; a easing, racontioder and an egctrontkerpitiary num
gold, rhenium iridiumand/or tungsten as the main conponent. 4. The
devi ce aghelpowerdsupplyl isi eonnected vaith she alectronemitter randethec controller
supermcroemtter is_made accordi naﬁ:ﬁo one of the foll ow ng nmethods:
10N0V2003espectively:neharagsenizedr irc afhebnthe belectronesgmaitteri s f pRe€legiron gl ass
carriage by a, soldering nethod, the | eading-qut end is nade by bondi ng
pl at i numsupermicrogmies; hthe fdipansion ok thet 6mutipgrpast r of viben edestmrt i ng
glue, platinumw re, can also be connected with copper wre, by jndium
mel t ed atsuaemwroemmm@?er@awomqnamo gangron E@fﬁliﬁhﬂ@ iHO8EONE | 1 i di um
or carbon. fiber filanment is bqnded and seal ed in carriage, nade of
i nsul at O,egeq;;ociﬁ,mli,orbq &oggntﬂ, up%hgcﬂmce, at 1s, the So-called '€lectron
supermicroemitter; the electron supermicroemitter emits electrons by means
of tunneling effect, and the emitted electrons combine with the nanoparticles
in air to form negatively charged nanoparticles; the potential of the electron
supermicroemitter to the ground is controlled in the range of — 2 kV to — 29

kV.

2. The device as claimed in claim 1, characterized in that the electron
supermicroemitter is comprised of a single or multiple electrodes, the shape
of the electrode is any one or combination of the shapes selected from the
group consisting of disk, cylinder, saw teeth, needle, sharp-ended, sphere,

spheroid, arc, ring, bar.

3. The device as claimed in claims 1 or 2, characterized in that the
electron supermicroemitter is made of platinum, gold, rhenium, iridium,
tungsten or carbon fiber or their combination or an alloy with platinum, gold,

rhenium, iridium and/or tungsten as the main component.

4. The device as claimed in claim 1, characterized in that the electron

supermicroemitter is made according to one of the following methods:
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[ i itride, and/or alumna (porcelain) wth epoxy

EgL¥§StgéhL;PS;1'fkglfggdphgrgut end i s nmade by bondi ng plat!?ﬁnl ggldiing
’ i ridi i wire w conduc
rhenium tungsten, iridiumor carbon fiber to copper _
glue; c) platinum gold, rhenium tungsten, ir |__|d|>_um__or ggr lgtf])ro E‘]gryteggnsgl sss
bE PTRE. ool veat aed QB phe srrface ?Irﬁge'2ﬁ3/§$02|zﬁina inqa reqhired 1
PE, PTFE, polyester.fl er, silicon ni ( . el
Cunbsiont | i o So o S egghes e B K fgk g e o
tungsten, iridium or carbon fi . ( :
o e<nonh gl by e loafingrou chd RPRAGETDY LRI PR hl, | oo
corresponding alloy is nmade i ectror _ g LU
shapes bpreasbon diberifelamecrtots espper Wireavith HREEAR AHESALGHRFYitd ©F |
fixed on an insul ator carriage with epoxy reS|n. 0 o
oo P95 fEende eannecte withecoppét Side BIIRAAmCRRE oL SR e
PE, PTFE, silicon nitride, alu . P . ,
?LZZ?hg-&@mPGﬁﬂuﬁan be bonded to Eon?yctgr mntgsﬁﬁggg?t;?gtﬁgugéneoiiLge by
| ead conductor and el ectrode can be fixe on i y
rechencal rEhpl ok o' g DO T
needl e el ectrode; or e) photoe s . _ ( t
e ko s comesmei i st s PP 01
by spraying or sputtering, the nmetal ¢ ‘ _ jol d, It _ and
o seen s b sk i midorign, gl g, o
toetching.is caryi ou _ ( _ e re
Eﬂgpg? ¢ ARGRIYS, therlepdmexpus endrie whde thyobendany pl_aun@mgi g0, Phefivm! 2.
quartz ghl si.liicon nitride, |eading-out wire is nma e~ by
'*2 Hirfp¥ten, Sridiim or carbon fber to copper wire with conducting glue;

c) plaﬁm:m,- gold, rhenium, tungsten, iridium or carbon fiber filament is
aﬁangcd on the surface of an insulator made of quartz, glass, PE, PTFE,
polyester fiber, silicon nitride and/or alumina in a required shape, it is then
fixed and bonded with adhesive, platinum, gold, rhenium, tungsten, iridium
or carbon filament is bonded to copper wire with conducting glue as leading-
out end;

d) phenium, tungsten or their corresponding alloy is made into electron
supermicroemitters of various shapes by electfolytic corrosion, the said
electron supermicroemitter is fixed on an insulator carriage with epoxy resin
or riveted on insulator carriage by mechanical means, the insulator can be any
one of quartz, glass, PE, PTFE, silicon nitride, alumina, polyester composite
plate, the leading-out end can be bonded to conductor with conducting glue,
or the lead conductor and electrode can be fixed on insulator at the same time
by mechanical means, such method likewise applies to the sharp-ended and
needle electrode; or

e) photoetching is utilized to make electron supermicroemitter: a
uniform metallic film is coated on an insulator plate by spraying or sputtering,
the metal can be platinum, gold, iridium, a photosensitive polymer film of

polyimide is coated the metallic film, and photoetching is carried out to form
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bondi ng el ectrode to copper wire with conducting glue. 5. A nethod for
produci ng negatively charged nanoparticles, characterized in that there is
only one el ectron supermicroemitter with one potential in tht8N@Vc2009r

produci ng negatively charged nanoparticles; the dinension of the emtting
part of the electron supermcroemtter is smaller than or equal to a
mcron |level; the potential of the electron supermcroemtter to the

d i elednodolofdtei mari - KV_b !
ground i e irequiired rsha _91 E{et %ﬁgﬁﬁg@&%l%g %delcévgdé(,%gﬁ{bg HPPhY

and a controller in accordance

appl i cat ia3y @Tﬁﬁa'DﬁrSMSiOz,Squmz,tg]agg,rﬂiﬁéﬁ#gﬁﬁggféﬁgﬁg_ﬁgﬂngii{?ﬂﬂ of i ﬁnelbiyng

effect; the energy of electronsS e'w

the em ttb&ndmg]e umcﬂjeuetwppéuwwgwiﬂgc&llmh@gléﬁcol liding with particles

in air aerosol such that the electrons are a ed to the nanoparticles
Nm of different size with wider energy band, to form negatively charged
nanoparticles by the follow ng reaction: etNm-).Nm and under the action

) L1 2t o e A4, M il

area. 13cCharacterized in that there is only one electron supermicroemitter with one
potential in the device for producing negatively charged nanoparticles; the
dimension of the emitting part of the electron supermicroemitter is smaller
than or equal to a micron level; the potential of the electron
supermicroemitter to the ground is controlled in the range of — 2 kV to — 29
kV by a power supply and a controller in accordance with the shape, size and
different application equipment, so as to form field electron emitting of
tunneling effect; the energy of electrons e with high current density produced
by the emitter can be adjusted during the electrons' colliding with particles in .
air aerosol such that the electrons are attached to the nanoparticles Nm of
different- size with wider energy band, to form negatively charged
nanoparticles by the following reaction:

€¢+Nm—> Nm

and under the action of the electric field with any potential within the range

of — 2 kV to — 29 kV, these nanoparticles can rapidly diffuse outward to

cover a certain area.
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