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Metallic nanometer powder refers to the powder APS within 1-100nm metallic grain polycrystalline material with the
particular physical and chemical effect. It essentially differs from the the common polycrystalline and amorphous
materials.The metallic nanometer particles are widely used in the batteries, ceramics capacitor, LSI,
crystallyzer,magnetorheogical fluid stability, absorbing materials,lubricate material, high performance magnetism recording
material, biological medicine industries and etc. It is the key role for the development of both the traditional and high-tech
industries at home and abroad.It enjoybs a bright market prospect.
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The equipment for making the metallic nanometer powder is the key for the development and application of its related
high-tech products.Its main requirement and development orientation are : the clean surface of the particles;controlling the
shape, the size and distribution of the particles;less clusters; easy for being collected and kept; ideal heat stability;high
production capacity and efficiency while the most often problems for the industrilization of the nanometer powders at home

and abroad are low purity, low production capacity and high cost.

HHNXLEBBEE LD ESARIVAFZEERIMRALTEAMESRE,. 57K, SHUIRE
BRAKRECECRMENELSH ERERTZE, HFRMWEM T15~200nmA EH E HKFe. Niy Cus
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MEEFFEEN~ZRR. A S, EFERFOE.

In order to solve these problems, our company, on the base on the successful co-operation with the Nanjing University of
Technology, has developed the continuous nanometer powder production equipment and technology with an annual output
of tons of high-quality, high yield single-mixed Nano-composite metal powders and 15 ~ 200nm different single nano-size
Fe, Ni, Cu, Ag, Sn, Bi and evenly mixed nano-Cu-Ni-Sn powder.Comparison with the related technologies analysis at home
and abroad shows that: our nano metal powders have a greater advantage in improving the quality, productivity
enhancement and cost reduction. Under the condition of the same size, the copper production increased by 1.5 times , Nickel
powder yield increased 2 times the rate of silver production increased 5 times the rate of iron production increased 35-fold
while the line can also produce the mixed high quality nano-Cu-Ni-Sn single compound Powders,basically solving the

existing nano-powder metal gas production in the presence of low-yield, high-cost, low purity issues.

UBBEARTAENEEERE—HBIANA: FQAXRANARERMEEET FRAPHE =%
KASEZERBNFESFARAN I ZESsHESEENREEREREAMBEARTMEN
FEUHS; ERGERIT. NEEH, S LFFEEFEERG. I8 Z2FXANESREL
HIRRAATAXEERSHE~X, RESEEMNAE, BEMEX, BEEHUHME. 2EKBERREH.
E RS K F.

To have academicians led by the expert group agreed that the identification of: the Company's use of nano-metal powders
in preparation for the production line for high vacuum evaporation of the DC arc plasma technology for efficient preparation of
high purity metals and metal nano-composite powders are The project's main innovation; in system design, control size,
grade powder in such areas as a significant feature. Preparation technique used in composite Evaporation crucible

technology can significantly increase the yield of preparation, to improve energy efficiency, reduce costs and innovative.
Reached the international advanced overall, the leading domestic level.

ROBXASHEEESNIRIERARY, BAEESO. 74U b)), REES, KESHE
E%E, FRES, ATHOHFHR. %/~ mi) S TEIREA 20045 576 B A X P KB 8 E RimE
(FEM—EMMIARBAEXTE, HEEERRENERATREHELCWLRE. AIRARE
KEBHRI15~200nmEE AN ZEHERBRNAKREEBMEN2~-SMSHURENKRESETEBHIAF.

Our gas production of the series of nano metal powder with high purity (99.7%), high ball, the size distribution of narrow-
range, high crystallinity, and conducive to the spread and so on. The indicators are enacted in 2004 to meet the relevant
national standards for nano-powder (the only China has promulgated standards related to nano-powder), now the national
standard strictly within the framework of the development of a corporate standard. Users can request for 15 ~ 200nm within

the scope of a variety of metal nano-quality single-metal powder and 2 to 3 kinds of high-uniform nano-hybrid composite
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continuous metal nano-powder production line of plasma evaporation
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XRD. EDS Image Analysis of Different metal nanometer powders made by our production line

REFENTIEERBAKRBIFER

Different metal nanometer powders made by our production line
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Appearance: Nano nickel at different particle sizes looks black grey or black, sphere, without obvious clusters
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Nano-nickel powder TEM test results Nano-nickle particle distribution test result
Fli&USAGES:

1. SRR . 1K ER MR 00 B ACET BN B R SRR HE R 57 o AT KR B R S AR R PRI PR . R B
R NERFRNREM.

Efficacious comburent: Adding nickel nanoparticle into the solid fuel propellant of rocket increases combustion heat,
combustion efficiency and combustion stability.

2. FHERH. ETEMT ZNATHEFILPrMmE. ik, EEF, MHMEFHRE0NEL
EEEEEMA. R 0. BAXKXRBEHISNEFRAMEANE, AR TRRE-DSRAK.

Conductive paste: Electronic size is widely used for wiring, packaging and connection in microelectronic industry, it plays

an important role in the minimization of electronic device. The electronic paste made of nickel, copper and aluminum
nanoparticle has good performance, and it helps further minimize the circuit.

S.Eimik. Ak, . REHSGEMRETHNHEREEREMLRE, TZEHATEHRRE. ETS
W, EHEET. XETHF

Magnetic fluid: The magnetic fluid made of iron, cobalt, nickel and its alloy particles provide excellent properties, they are
widely used in seal shock absorption, medical equipment, acoustic adjustment, optical display, etc.

A SELT. ATHEREEXMSEN, ARERBEEREBNELCYR, TRATHIYELK
E. RERSAESF.

Efficacious catallyzer: Due to its large surface and high activity, nickel nanometer has good catalyzing effect, it is
applicable to organic hydrogenation reaction, tail gas processing, etc.

5. SMREEBRRME. APRERNMUESTZ, #HELEAERRERNER, AXKBERS
MEME.
High-performance electrode: Through proper processes nickel nanoparticle can be made into electrode with huge
surface, which considerably improves discharge efficiency.

6. EWBREE RN iﬂﬁk%}ﬂiﬁﬂ:%ﬁﬁﬁn%E}_?FﬁIEI:H?IJ%ME?%, FMAEASHEERT,

EREEETERERNRERE —MBEYWRGERMT, TRXEEEERMREESRNSEREE
}“'EIEIEI‘]}:J'I:—n/my.o

Actuating sintering additive: As nanoparticle has large surface and superficial atom ratio, it is in high-energy state, it
has good sintering ability even under low temperature, it is an efficacious sintering additive, which substantially lowers the
sintering temperature of particle metallurgy products and high-temperature ceramic products.

[ 4 [



S EBR BUPRAKFHRARKRBRLAT

Products
Center

FHiRUSAGES:

T ERMEESEBHNRASERELE. KB, (. BEMEESENRE, EXEFHTITUER
THHEBELRNEEXRRE. EERARTNATHEFRERNE.

The superficial conductive coating processing of metal and non-ferrous metal: Due to their high-activity surface, aluminum,
copper and nickel nanoarticles can coat under oxygen-free condition below smelting point of the particles. This technology can

7 ERMEECENRASEABRLE. ATHKRE., . RESELRE, EXEFHETITUE
BTFHMAEBSREEXRAE. EEARATEATHEBFRENE~.
The superficial conductive coating processing of metal and non-ferrous metal: Due to their high-activity surface, aluminum,
copper and nickel nanoarticle can coat under oxygen-free condition below smelting point of the particles. This technology can
be adopted in the manufacture of microelectronic devices.

£ 2 BK 4> Chemical composition:

E: BSPHREREEB, AL ST,

Cr,Mn,Fe, Co, Cu, Mo, W, P, C, SEFERE, EFFEXRMN, HAAT{H

The impurities includes elements such as B,Al,Si,Cr,Mn,Fe,Co,Cu,Mo,W,P,C,S. We offer at your requirement.

3B M BEPhysical properties :

be adopted in the manufacture of microelectronic devices.

SHENT . AERESESHARAMERERLET, IXRS, EFMRE, TAT-_SUKNESRTF

Y- @%%&L‘Zﬁ&*ﬂ’ﬂﬁﬂﬁ 5 o
= ’ﬂf, '_;l' }ﬂ?, ﬁ/ w% Efficacious catalyzer: Copper and copper alloy nanometer, feature high efficacy and selectivity, can be used as catalyzerin
HC;& c'j'? Chemical composition some reactions, e.g. carbon dioxide compound hydrogen to produce methanol.
rade
o o — Ni 3.BEER. ANKANBRESENRHSHERMNETEY, TAKRERS. LERTR
- = . HEBEFIZMHE—SMHIL.
FNiN-20 <2 <0.4 :'{J? Emargin Conductive slurry: The electronic size with good performance made of copper nanoparticle instead of valuable metal
FNiN-50 <1.5 <0.45 '—‘F%margin particles cuts cost to a large extent. This technology is used to the preference of microelectronic processes.
FNiN-80 <1 <0.5 & Emargin 4 RECBARMEBER: RAEESERFBREEREFHERRFCBAKRESEBME.

Raw material for bulk nanomaterial: Adopt the inert gas to make bulk copper nano composite material with powder metallury.

5. Z5YIRmMMEl: BTERTERER, BRIEEFHHFNARRMME .
Medicine append material: Ideal append material to the new and highly efficient medicine for curing the osteoporosis and
calcaned spur.

6MREBBRER: AMEZIMINMRETEEEZREHBES, XUNECREZCERBTBE
g, TR, ReREFERESREEZEAR.

HE "55 EP '1_L 'fé PR ./nm I;t %E*ﬂ/(mZ/g) A %‘E E/(g/0m3) Metallic nanometer self-repairer: Applled to the self-repairing when adding the metallic nanometer powder to the kinds of
Grade Particle size Specific surface area Bulk density machinery.
FNiN-20 <30 >20 0.04~5 X, 5 B 4 Chemical composition:
FNiN-50 =30~60 >15 0.05~0.7 _ WEER S wh
Hﬂ = Chemical composition
FNiN-80 =60~100 >8 0.06~0.8 Grade
0] 3—]1;' Eilmpurities Cu
43K B S HF cuN Nano Cu FCuN-20 <3 <0.4 4 Emargin
S FERENKAVELECZES, THBMERSE, K, THRLSR. FCuN-50 <2 <0.45 & Emargin
Appearance: purple black; sphere; without clusters FCuN-80 <2 <0.5 :—‘Fﬁmargin

F. SRR FEEEB, AL, S, Cr,Mn, Fe, Co, Cu, Mo, W, P, C, SE &, EHSBEXRM, AR

The impurities includes elements such as B,Al,Si,Cr,Mn,Fe,Co,Cu,Mo,W,P,C,S. We offer at your requirement.

I8 M GEPhysical properties :

g = FALESEE/nm tb &= m#/(m2/9g) WEZEE/(g/cm3)
Grade Particle size Specific surface area Bulk density
10 20 30 40 50 60 70 80 FCuN-20 <30 >20 0.04~5
article size/nm
e FCuN-50 =30~60 >15 0.05~0.7
20K 4R F TEM 3 25 R 20K 5 # RL FE 47 0 M 45 SR
Nano-copper powder TEM test results Nano-copper particle distribution test result FCuN-80 >60~100 >8 0.06~0.8
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Appearance purple b ack, sphere; w thout clusters
I\ ICLE SIZF

2K $6 0 L B 40 A0 R 45 R

Nano-copper particle distribution test result
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Nano-copper powder TEM test results

FiZUSAGES:

T ERMFERENRASEARLE. AXEB. H. ENEESELERA, EXEFHETAIUE
RTHAEBRBEESRARE. AT THMEFRGNES,

The superficial conductive coating processing of metal and non-ferrous metal: Due to their high-activity surface,
aluminum, copper and nickel nanoarticles can coat under oxygen-free condition below smelting point of the particles. This
technology can be adopted in the manufacture of microelectronic devices.

2. SMELT . ARESSHRBEBERLT, XS, &EFEMR, TRAT_SHKHKRMNEEMK
AEEFEREIRERRELT.

Efficacious catalyzer: Copper and copper alloy nanometer, feature high efficacy and selectivity, can be used as
catalyzer in some reactions, e.g. carbon dioxide compound hydrogen to produce methanol.

3. ZHERK. AAKEABNERRERM AT ZMHREMUENEBEFRY, TRRFERAR. HRART
RHAMEBFITZHE—FML

Conductive slurry: The electronic size with good performance made of copper nanoparticle instead of valuable metal
particles cuts cost to a large extent. This technology is used to the preference of microelectronic processes.

A RGBERARMBBER: RBBEESERIFVBRAESREFHERRBCENRESELH
.

Raw material for bulk nanomaterial: Adopt the inert gas to make bulk copper nano composite material with powder
metallury.

WA MME: BTRTERER, BRIBEFMFNANRMME.
Medicine append material: Ideal append material to the new and highly efficient medicine for curing the osteoporosis
and calcaned spur.

6 NAREEBBIRER: FMESMIMREEREZR BT, LUNEREZECEBRBIBE
g, TEERRE, ReRBFERAFGREZAH.

Metallic nanometer self-repairer:Applied to the self-repairing when adding the metallic nanometer powder to the kinds of
machinery.

ﬂﬁﬁ' ﬁﬁ 43 Chemical composition:

e =

WERRS/ wh

Chemical composition

Grade
(@] ;j-—f E‘ilmpurities Fe
FFeN-20 <4 <0.4 4 Emargin
FFeN-50 <3 <0.45 & Emargin
FFeN-80 <3 <0.5 & Emargin

E: MSHERRETES AL

Si,Cr,Mn, Fe, Co, Cu, Mo, W, P, C, SHE T,
The impurities includes elements such as B,Al,Si,Cr,Mn,Fe,Co,Cu,Mo,W,P,C,S. We offer at your requirement.

EHEEXKE, #HEAH

)18 M4 BEPhysical properties :

= AL ESERE/nm tt 2= @ #R/(m2/g) W EEZE/(g/cm3)
Grade Particle size Specific surface area Bulk density
FFeN-20 <30 >20 0.04~5
FFeN-50 =30~60 >15 0.05~0.7
FFeN-80 =60~100 >8 0.06~0.8

PR ZRBMFAQN
SRR GORAR B 2

o, THMBOER, HRE, LHE

gk,

Appearance: nano silver powder in black, no other color mixed, spherical, without apparent agglomeration.

KR M TEM IR 25 R

Nano-silver powder TEM test results

FHiRUSAGES:

TEME. FRAARRGEFHNSHERERE

20 30
particle size/nm

2K SR # AL

50

60 70 BO

EamMitER

Nano-silver particle distribution test result

HNEERBSEE, AIr ZEAEER. BRALYRGREARE.
Itis anti-virus to kill the poison: The nanoparticle layer form silver department has no anti-virus powder in machine to have
the very strong and anti-virus killing the poison effect.

SN EENIIEE, WM THEMERE, ESH
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Conducting electricity the syrup anticipates: The electronics syrup anticipate the extensive applying in the micro-
electronics cloth in the industry line, seal to pack, conjunction etc., to micro-electronics machine piece of small scaled turns
to rise to emphasize to want the function.Use the nickel, copper, aluminum, silver nanoparticle flour system of the electronics
syrup anticipates the function superior, benefit to the circuit further very small turn.

SHEMNT ., AXREUERNEEMPAERSE, HlNcHENL. BERLIIESE.

Efficacious catallyzer: Greatly enhance the chemical reaction speed and efficiency, such as Ethylene oxidation .

A EMAE . HFHEAKRRMATARECRMEREISE.

Biological pharmacy: he e ilver anopowder an be used in thecell dyeing and the gene diagnosis

1 f?-" A% 47 Chemical composition:

- WERT/ wh
HE = Chemical composition
Grade
@) ?—]1\' Eﬁlmpurities Ag
FAgN-20 <3 <0.4 & Emargin
FAgN-50 <2 <0.45 & Emargin
FAgN-80 <2 <0.5 £ Emargin

. METRPZREIEB, AL, Si, Cr, Mn, Fe, Co, Cu, Mo, W, P, C, SETTE, EHBEEXRM, #A50{#

The impurities includes elements such as B,Al,Si,Cr,Mn,Fe,Co,Cu,Mo,W,P,C,S. We offer at your requirement.

I8 M BEPhysical properties :

g = R ZSERE/nm Et 3= E #2/(m2/g) A% ZE/(g/lcm3)

Grade Particle size Specific surface area Bulk density
FAgN-20 <30 >20 0.04~5
FAgN-50 =30~60 >15 0.05~0.7
FAgN-80 =60~100 >8 0.06~0.8

NKFREEM (Nanometer Copper and nikel Composite Particle)

1. EASEHE:

SRAKIDBRMF : HM0.170. 3%ZE@BM., HERS, EEELRPEEZRREEAEE
. BIEEE, EERKEZENNEREMEE. SRESBAKEBFMAEL, BEmNERD
375f%, BEMEE, EBRABNAEKARE. REGEARESHBAER: XRABESERF
MAREEREFNERNRFAREBAKRESHEL

The scope of application: metal nano-lubrication additives: add 0.1 to 0.3 percent from oil, grease, in the process of
Moldova Moldova Sassafras Sassafras Vice self-lubricating surface, he studied Film, a significant reduction in the Mount
Sassafras, deputy anti-wear friction-reducing properties. And a single metal nano-lubrication additives, to reduce the
amount of powder by adding three to five times, to repair a short time, Mount Sassafras coefficient of small and long-term

stability. block of metal nanocomposite materials used: inert gas protection of the powder sintering Preparation large
copper-nickel metal nanocomposites.

2, FEaRHE

SaAFEE. REHS. KER, S8ME. REWS M) MEFFE0 8g/cm3. REEEH
Ao A AP R R AR AL, 100~1000g73 4% .

the product features: high purity, uniform size and shape of the ball, good
dispersion, the sintering shrinkage of small, density 0.8g/cm3, dark
blue black powder. packaging: a plastic bag lined anti-static packaging, 100 ~
1000g sub-bag.

3. FEmMAE:
AHIEREESRDAENEMSHAREGERERMAKAREEH.
product specifications:Size and composition of a variety of high-quality single-
uniform hybrid nano-copper-nickel composite powder can be controlled

4, XD EE
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(3) XRD (& HiE50nm) _
2008 7TH23HE A ERGIR A A B P

July 23rd,2008, Miyou Group Founded

1600
7T ———Cu-NiXRD data {background
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] 4. nkh dind okl okt e il LJ Lhd A b sl .\?Aﬂ
2004 1.1258 Nickel 3 W A A A0 K & TR 4 4 R
i - 2008F3AEREH KERBYT il & ¥
600.] ——85-1326 Copper FOAK B A B B 2 7P G 1 bL A O
HARKMERAERR LR
n Miyou Group's nano metal particles continuous production
1000 technology & nano composite self-repairing lubricants new
products have been authenticated by the national new
expert team on date of March, 2008.
I4OO
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20094108 25 H H ERIFi LB S Z MR P
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T A g 4R . A F On October 25th, 2009, the opening ceremony
(4) FHIRIAESOnm, Cu60%, Ni 40%§ = MWEGXRFQVF%% for the cooperation between Chinese academy
Average particle size 50nm, the XRF analysis of composite nanopowder Cu60%. Ni40% of sciences, Shanghai institute of advanced study
and Miyou Group Co.,Ltd was held.

El Wt. % StdErr
Cu 59. 91 0.25
Ni 39. 38 0.24
S 0.040 0.0021 < SEAKEERUERKFAHE (E—)
A1 0.037 0.0027 7 (TRERHD SWEERREPESRK (£
Mn 0.0088 0.0008 BT PEL TR KIS
Pb 0.0048 0.0016 EAMA: BHREAXXPEMRDERGELEE

Gu xiulian-Vice-chairman of People’'s National
council interviewed Mr. Wu Jianming in the
Emission reduction and energy-saving meeting.

Left pic. Second: Mr. Hao Changjiang-China
Chemical magazine proprieter

Left pic. Fourth: Mr. Guan Zhihua-BASF China area CEO

11 12



