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Abstract: Powder technology, the knowledge of studying the whole process from the preparation to 
the application of powder, has become an important support to realize Circular Economy through the 
ways of reduce, reuse and recycle. Large amount of examples in various fields, such as cement 
industry, metallurgy industry, environmental protection and pharmacy, demonstrate the fact that with 
the aid of new powder technology, the consumption of energy and resource was reduced, the 
efficiency of production was enhanced, the pollution to environment was decreased, and the cleaner 
production was achieved. Furthermore, powder technology facilitates the reutilization of many kinds 
of waste materials, like steel slag, refractory materials and construction waste. The reuse of waste 
materials plays an important role in abating environmental pollution and saving natural resources, 
thus contributes a lot to the sustainable development of China. Last but not least, the development of 
powder technology has improved the materials recycles inside and among enterprises, as well as 
those in the process of the manufacture and consumption of products. Providing technology supports 
to the reducing, reusing and recycling of waste materials, powder technology will surely become a 
new attraction of the circular economy development in the 21st century. 
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Powder is a special form of material; it can be find in factory, nature and daily life. The particle size 
reduction induce the changes of material property, bring new features to the related products in 
chemicals, materials, minerals, Pharmaceuticals, agricultural products and so on.  

Development: 

The direction has justified form equipment making to fine powder application and optimization: 
surface and shape modification for functional powders, composite particle and so on. The research 
focus changed form common grinding and classification to the High-Tech related technologies such 
as high degree of mixing, dispersion of fine powder, nano powder fabrication.  

Powder technologies give new innovation for related industries and become the chain of producer 
and end user of the powdery raw materials. How to reduce the processing cost and heighten the 
qualities become more and more important. 

Following the economic development in China, the resources are found more and more precious. 
3R is the new R & D focus related with powder processing. 

Bio-Powder processing, has special importance in Bioengineering such as food, medicine, feeds and 
other agriculture byproducts. With biodiversity, bio-powder technology opens a new world to us. 

Globalization 

Following the increase of RMB exchange rate and man-power cost with the new labor law in China, 
the products made in China will be less competitive in the global market. Powder processing 
technology will be important to increase the technology added value and quality. 

Join the international competition; the standardization of product quality should be reached the 
international level, and the industry structure should be modernized. Foreign makers have seen the 
Chinese equipment markets; the best way to do is to make the machine or parts in China. More 
foreign maker has done actively in China. 

Future 

The rapid developments of processing industry needs more fine materials and equipment, for 
example, the diamond submicron powder with sharp size distribution to polish the hardware in IT 
industry, the alumina and silica of high purity for new materials and solar cell and so on. 

As the energy and manpower consumption industries accumulated in China, the government has to 
reduce the burden and stimulate the energy-saving technology and anti-abrasive material and so on. 
The development of West China is concentrated to the mineral processing and power-consuming 
materials. The government will invest the infrastructure, namely roads, communication and power 
plants. The basic condition of industry is getting better and better now.  
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Abstract. Recently, there has been increased interest in the use of dry particle coating technology due 
to its reduced environmental impact and potential cost effectiveness. Dry particle coating creates 
new/advanced materials by combining different powders with different physical and chemical 
properties to form composites, which show new functionality or improve the characteristics of known 
materials. In dry coating techniques, materials with relatively large particle size form a core and these 
core (“host”) particles are mechanically coated with guest nanoparticles. Dry particle coating can be 
applied to a wide variety of situations to improve particle performance. Material properties which can 
be improved by dry particle coating include flowability, dispersability, wettability, coloring, 
flavor/taste, electrostatic, electrical, magnetic and optical characteristics, and solid phase reactivity. 
Potential applications of dry particle coating can be found in such diverse industrial products as 
catalysts, foods, adhesives, cosmetics, paint, inks, toners, ceramics, pharmaceuticals and agricultural 
products like seeds and herbicides. Different core particles with different guest nanoparticles for 
diverse enhanced/new functionality by dry coating techniques are reviewed in this paper. With the 
expected development of an enormous variety of new guest nanoparticles, we believe that dry particle 
coating can be a successful coating technology for many industrial applications. 
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Abstract. First, organizations in the world related to powder and particle technology are presented. 
There are so many organizations of such kinds that the presentation is limited to independent 
organizations with the name of powder and particle. My presentation is the introduction of APPIE 
(The Association of Powder Processing Industry and Engineering) and The Society of Powder 
technology, Japan. Statistics data and managing organizations of APPIE are shown. Many 
committees are organized to serve the members. Finally, various activities of APPIE are shown. 
Among APPIE’s activities, those of technical groups are important for the members, because the 
members can obtain valuable information of powder and particle technology from the activities of 
technical groups. 

 



 

Zeta Potential Characterization of Particle Suspension 

Ren Xu 
Particle Characterization, Beckman Coulter, Inc. 

11800 SW 147 Ave., Miami, FL 33116-9015, USA 

 
Abstract. Zeta potential measurement of particles in suspension is a very important research tool and 
quality control means for dispersion stability and product performance of nano or submicron 
particulate materials. There are two technologies that are commonly used for zeta potential 
measurement, i.e., electrophoretic light scattering (ELS) and acoustic. The ELS technology produces 
accurate and high resolution results for both aqueous and non-aqueous suspensions. However, its 
current applications are limited to dilute samples due to the conventional optical arrangement. On the 
other hand, the acoustic technology can only measure zeta potential of concentrated samples and 
provides only average zeta potential with low sensitivity and low resolution. In this presentation, a 
novel technology (FST) used for ELS measurement is introduced. In the patented FST technology, 
measurements are performed on particles near the electrode therefore avoiding multiple scattering 
and scattering attenuation due to high solid concentration. Combined with photon correlation 
spectroscopy (PCS) measurement capabilities, this new generation of zeta potential and particle size 
measurement instrument from Beckman Coulter demonstrates that it can perform both size and zeta 
potential measurements for polystyrene latex suspensions covering four decades, ranging from 
0.001% to 10% of solid concentration and obtain concentration independent results for both particle 
size and zeta potential. This instrument can also measure dilute samples or small scatterers with 
unprecedented sensitivity, sizing 0.6 nm Thiamin molecules (Mw~337 Dalton), and resolution, 
distinguishing generation 3 dendrimer with generation 5 dendrimer. 
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Abstract. Demand for carbon black in Korea is forecast to rise 3.5 percent per year through 2008 to 
440,000 metric tons, slightly lagging projected gains in the country’s rubber consumption during the 
same period. The tire rubber segment will continue to dominate demand for carbon black. Tire rubber 
consumption is benefiting from both Korea’s status as a major tire exporter, as well as the OEM 
requirements of the nation’s sizable motor vehicle manufacturing industry. Carbon Black production 
in Korea is projected to expand 3.8 percent per year through 2008 to 560,000 metric tons. Output will 
benefit from improved efficiency and expansions as a result of increasing Western participation in the 
domestic industry. In the latter part of the 1990s through 2001, every one of South Korea’s three 
major carbon black producers underwent a change in ownership, indicating the high level of interest 
foreign companies have for investing in the country’s industry. 



 

Solar Cell Applications of Sintered TiO2 Nanoparticle Thin Films 

Jayant Kumar 

Center for Advanced Materials, University of Massachusetts Lowell, 

Lowell, Massachusetts 01854 

 
Abstract. Nanocrystalline TiO2 amphoteric colloidal charged particles and polyelectrolytes have 
been used to fabricate a solar cell. Two weak polyelectrolytes: poly(allylamine hydrochloride) 
(PAH), poly(acrylic acid) (PAA) and two strong polyelectrolytes: poly(dimethyldiallylammonium 
chloride) (PDAC), poly(sodium 4-styrenesulfonate) (PSS) have been utilized to assemble 
polyion/TiO2 nanocomposite multilayered films by the electrostatic layer-by-layer (ELBL) 
deposition technique. The layer-by-layer assembly of the TiO2 nanoparticles proceeds linearly as 
shown by sequential UV-vis absorption and thickness measurements and  offers unsurpassed 
control in manipulating the final device thickness.  The morphology of these assemblies was 
characterized using atomic force microscopy (AFM).  The nanoporous polyion/TiO2 films were 
sintered and used as working electrodes for cis-di(thiocyanato)-N,N-bis(2,2’- 
bipyridyldicarboxylate)-ruthenium(II) (N3) sensitized solar cells.  I-V characteristics of the solar 
cells made by the calcinated polyelectrolyte/TiO2 electrodes show several interesting results. TiO2 
nanoparticles have also been spin coated from a slurry and sintered to form a thin film. A number of 
polydiacetylenes were polymerized in-situ in the nanopores of the sintered TiO2 film, and their 
performance as solid state hole transporting agents in dye sensitized solar cells has been evaluated. 
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Abstract. A mixture of polyethylene ([-CH2-]n , PE) or polyvinyl chloride ([-CH2CHCl-]n, PVC), 
Ca(OH)2 and Ni(OH)2 was milled and the milled sample was heated for hydrogen generation. In case 
of PE, TG/MS analysis of the milled products up to 700 °C showed H2, CH4, CO, CO2, H2O with H2 
patterns are dominant between 400 and 500 °C, reaching maximum at 430 °C. H2 concentration 
above 95 % was obtained when heating the milled mixture and the concentration of CO and CO2 was 
kept below 0.5 %. The milling of polyethylene with Ca(OH)2 and Ni(OH)2 for hydrogen gas 
generation could be developed as an alternative process for generation of hydrogen gas for 
applications in fuel cell. In case of PVC, both chlorine fixation and hydrogen emission are achieved 
by such a process. 
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Abstract. Powder Technology has already extended its scope of interest to nanoparticles due to 
their novel properties and functionality.  Since the establishment of the National Nanotechnology 
Center (NANOTEC) in 2006, research activities in nanotechnology have shot up remarkably, 
including the production of nanoparticle via physical, chemical and biological methods. This article 
reviews and introduces the recent works on nanoparticle production in Thailand, especially the 
Center of Excellence in Particle Technology of Chulalongkorn University, NANOTEC and the 
Centers of Excellence (COE) within its nation-wide network.  The types of nanoparticles of 
interest extend from metal and zinc oxide nanoparticles to carbon nanotubes (CNT) and titanate 
nanotubules. However, thin films and nanofilms lie beyond the scope of this review. 
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Abstract. Powder technologies have been used to investigate the potential of Chinese medicines as 
food additives, and this research has been proved to possess broad foreground. First, this research 
initiates strong programs of research to investigate the underlying mechanisms of action and 
molecular pathway by which various complementary and alternative medicines (CAM) products 
might have salutogenic effects. Second, people are interested in the potential applications of 
botanicals for chemoprevention, both directly as food supplements for animals and human 
consumption, and indirectly, as potentially health-promoting byproducts in the meat supply, to 
offset and replace the carcinogenic effects of chemical food additives. Currently, many experiments 
and tests have been implemented in the above fields and the results empower us a stretched 
imagination to see the potential application of powder technology to address global health and 
nutrition concerns, contribute to sustainability of resources and protection of the environment, and 
promote human health and well-being.  


