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Two innovative waste treatment systems are revolutionizing cement 

production in China.

   Called the Conch Kawasaki Kiln (CKK) system, these environmentally 

conscious waste gasification systems were jointly developed by Kawasaki 

and the Conch Group, the parent company of China's largest and one 

of the world's leading cement manufacturers, Anhui Conch Cement 

Company Limited.

   The CKK gasifies refuse and sewage sludge and uses the thermal energy 

generated to produce cement. As a result, the amount of coal and other fossil 

fuels that are typically required can be reduced, which cuts CO2 emissions. 

In addition, ash and other residues that are left behind after gasification 

can be used as cement ingredients — another benefit of this revolutionary 

system, which is the world's first to achieve zero-emission levels.

CKK at Work in China
     First CKK Built Next to a 5,000 ton/day

     Cement Production Line

The Conch Group, Kawasaki's joint venture 

partner, is comprised of enterprises that 

engage in businesses ranging from cement to 

building materials and foreign trade. Anhui 

Conch Cement, the central company in the 

group, is China's largest cement manufacturer.

   The partners installed the first CKK 

adjacent to the cement plant of Anhui 

Tongling Conch Cement Co., Ltd. (Tongling 

Conch), a subsidiary of Anhui Conch Cement 

located in Tongling, Anhui. Tongling Conch 

has two cement production lines with a daily 

output of 5,000 t, and two with a daily 

output of 10,000 t. With a combined design 

capacity of 30,000 t/day (effective capacity: 

31,000 t/day), this is thought to be the largest 

single plant in the world. The CKK is 

installed next to one of the 5,000 t lines.

     World's Largest Class 

     Gasification Furnace

Able to process 300 t of waste per day, the 

CKK is equipped with one of the world's 

largest gasification furnaces. At present, it is 

handling approximately 290 t/day of waste.

    When the CKK first commenced operations 

in April 2010, the daily processing capacity was 

about 230 t. This was gradually increased, and 

today the plant handles nearly all the general 

municipal waste (partially including construction 

debris) generated in Tongling City, with a 

population of approximately 300,000 in the central 

area. Previously, the city's refuse was buried in 

landfills, creating problems for the environment, 

as well as sanitation. All these problems were 

resolved once the CKK started up. In 2012, it 

began treating sewage sludge as well. 

    While Kawasaki provided all the technical 

support, there were quite a few challenges, 

since this was the first plant of its kind to be 

built in China. These were resolved through 

ongoing discussions between Kawasaki and 

Anhui Conch Kawasaki Engineering Co., Ltd. 

(ACK) — a joint venture company established 

between Kawasaki and the Conch Group — as 

well as two other companies involved in the 

development of the CKK plant.

   The first plant was constructed based on 

Kawasaki's design, with nearly all the materials 

and equipment, including the gasification 

furnace, made in China. The furnace 

production was handled by Kawasaki and 

Anhui Conch Kawasaki Energy Conservation 

Equipment Manufacturing Co., Ltd. (CKM), 

another joint venture between Kawasaki and 

the Conch Group.

    Burning a Portion of Waste for 

    Slow Decomposition

The gasification furnace is a fluidized-bed 

type, since there is a section of sand that 

receives air blown through the bottom of the 

furnace, which creates a turbulent flow. Only 

a small amount of air, just what is necessary 

to burn a portion of the waste, is received. 

The waste fed into the furnace is mixed with 

the sand and the mixture is then heated at 

a low temperature range of between 500˚ 

and 600 ̊ C to slowly decompose the waste, 

generating char and a combustible gas called 

pyrolysis gas in the process.

     The gas and char are sent through a duct 

to the precalciner of the adjoining cement 

plant, which has a daily output capacity of 

5,000 t. A precalciner is a furnace where 

limestone that is used as an ingredient in 

cement is partially calcined, and is fired by 

burning fossil fuel such as coal. The amount 

of fossil fuel required to fire the precalciner 

can be greatly reduced by burning the 

First CKK installed next to Anhui Tongling Conch Cement Co., Ltd.
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pyrolysis gas and char sent on from the CKK, 

resulting in lower CO2 emissions.

  Since pyrolysis gas achieves perfect 

combustion in the precalciner at a temperature 

of 900 ̊C, it produces very few toxic substances 

such as dioxins, amounting to not more than 

one-tenth the baseline values adopted in 

Japan and Europe.

     No Secondary Waste Left Behind

The fluidized sand used to assist the 

gasification process is periodically removed 

from the lower end of the furnace, along with 

metal and other noncombustible particles 

contained in the waste. The sand is then 

reused after separating out these materials.

    This is done using a residue sorting system. 

As the waste is gasified in a low-oxygen, low-

temperature range, metals like iron and 

aluminum can be recovered in a non-oxidized 

state, facilitating reuse.

   Noncombustibles, on the other hand, are 

pulverized and then used as cement ingredients. 

Ashes can also be used as ingredients to 

produce cement, eliminating the need for ash-

handling equipment as well as landfill disposal.

    In this manner, the CKK makes effective 

use of the entire amount of waste and sewage 

sludge that are brought in, including their 

thermal energy, so it leaves behind no 

secondary waste — not even ashes. This is 

therefore a truly zero-emission system.

     Incidentally, the use of these noncombustible 

materials does not impact the quality of the 

cement. (Read the Technology at Work section 

for a more in-depth look.)

     Second CKK Already at Work

A second CKK is already operational in 

China, installed next to the cement plant of 

Guiding Conch Panjiang Cement Co., Ltd. in 

Guiding County, Guizhou Province, which 

has two production lines, each with a daily 

output of 5,000 t. This CKK system handles 

200 t of waste each day.

     Unique Combination of 

     Gasification and Cement Expertise

The idea of gasifying waste to provide a 

thermal energy source to drive a cement 

plant, and of utilizing ash and noncombustibles 

as cement ingredients to achieve zero-

emission levels, is a unique concept that only 

Kawasaki could have implemented, thanks to 

its advanced technologies in both gasification 

furnaces and cement plants.

    The partnership with the Conch Group 

was founded on a history of joint ventures, 

including a project to develop a system for 

producing electricity using exhaust heat 

generated by a cement plant. China's rapid 

economic development has made environmental 

pollution and waste management into issues 

of great urgency. To deal with the situation, 

the Chinese government has positioned clean 

waste treatment systems as one of the country's 

top priorities. In this context, interest in the 

CKK is extremely high in China, with a dozen 

inquiries received from across the country, 

including the city of Tianjin. 　

   The CKK at Tongling Conch will accept 

waste not only from the city of Tongling, but 

also from neighboring municipalities. To 

accommodate the anticipated increase in the 

amount of waste, a plot of land has been set 

aside next to the first CKK to build an 

additional plant. In the future, the newly 

constructed CKK will supply char and 

pyrolysis gas to the other cement production 

line with a daily output of 5,000 t.

     65-75% Lower Initial Cost than

     Conventional Facilities

Tongling Conch hosts a steady stream of 

visitors wanting to see the CKK in action. 

They are greatly impressed with its state-

of-the-art technology, which produces no 

odors around the plant, almost completely 

eliminates dioxin emissions, utilizes ash and 

noncombustibles as cement ingredients and 

recovers metal to be recycled. 

    Some visitors point out the advantage of 

being eligible for subsidies from the local 

government to cover the cost of waste 

management.　Conventional waste incineration 

facilities are expensive to build and also 

require ash-handling equipment. In contrast, 

the CKK basically requires only that a 

gasification furnace be constructed next to an 

existing cement plant, keeping initial costs to 

between one-third and one-fourth that of 

building a new waste incineration facility.

    Demand for the CKK is expected to grow 

in China as Chinese society becomes more 

aware of the need for pollution and waste 

management systems.

     Interest Spreads in Southeast 

     Asia and Japan

Demand for cement is also growing in 

Southeast Asia, which is another region that 

has seen rapid economic growth in recent 

years. The influx of people into cities has also 

given rise to the need for additional waste and 

sewage treatment facilities.

    In Hanoi, Vietnam, as much as 4,000 t of 

general household waste is carted off to 

landfills daily due to a shortage of treatment 

facilities. Under such circumstances, the city 

has shown strong interest in the CKK, and 

Kawasaki is currently in talks with city 

officials about a possible contract. Inquiries 

have also been received from cement 

manufacturers in Indonesia and Thailand, 

and marketing efforts are also underway in 

Europe and other regions.

    A cement manufacturer in Japan has also 

shown an interest in the system. While the 

CKK can only be installed in municipalities 

with a cement plant, it is safe to say that 

considerable demand exists, given the 

advantages of the system — especially as 

existing waste incineration facilities reach the 

end of their operating life.

    The CKK is a unique waste management 

system that attains zero-emission levels 

simply by being installed next to an existing 

cement plant. Kawasaki is now moving full 

speed ahead to market its latest innovation.

Recovered metals. Low-temperature heating 
minimizes thermal degradation and facilitates reuse.

Recovered noncombustible particles. These are 
pulverized and used as cement ingredients.

A duct connecting the CKK with the adjoining cement plant. Combustible gas and char generated 
in the process of thermally decomposing waste are supplied to the cement plant through this duct.

Second CKK. A duct extends toward the 
adjacent cement plant to supply the 
combustible gas produced from waste.

The plant building that houses 
the second CKK.
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Jointly Developed with the 
Conch Group
The Conch Kawasaki Kiln (CKK) system is a unique 
waste treatment plant jointly developed by 
Kawasaki and the Conch Group, the parent 
company of China's largest cement manufacturer, 
Anhui Conch Cement Company Limited, a global 
leader in the field. The CKK is an innovative, 
environmentally friendly system that turns refuse 
and sewage sludge into gas, which then fuels a 
cement manufacturing plant.
    See Frontline for a related story.

Reducing Fossil Fuel Reliance, 
CO2 Emissions and More
The CKK system heats refuse and sludge in a 
gasification furnace to produce pyrolysis gas, and 
harnesses it as fuel to power the precalciner kiln 
in the cement manufacturing process. Utilizing gas 
generated from waste will help reduce the amount 
of coal and other fossil fuels that are currently 
being burned for cement production, resulting in 
lower overall CO2 emissions. An added bonus is 
that the fly ash remaining after refuse and sludge 
have been gasified is mixed with the ingredients 
of cement, eliminating the need for ash disposal 
and the expensive ash-handling equipment 
required in conventional waste incineration. 
What's more, since metal scraps and other 
noncombustibles contained in the refuse are 
separated and removed in the furnace — to be 
reused or utilized as cement ingredients — 
attaining zero emissions is now a reality.

Producing Cement with Energy 
Harnessed from Waste — 
Inside the CKK System

Gasification furnace
World-class processing capacity of 300 tons 
a day.
Fluidized-bed type gasification furnace
This gasification furnace sends a small 
amount of air, which is needed to burn a 
portion of the refuse, through the fluidized 
bed, causing the sand inside to flow much 
like a bubbling fluid. Inside the furnace, 
combustible gas and char are produced by 
decomposing refuse at 500˚C to 600˚C.
Pyrolysis gas, which is capable of perfect 
combustion over an extended period of time 
at 900˚C in the cement kiln, is notable for its 
extremely low emission of toxic substances, 
including dioxins (the level of dioxin emissions 
is less than one-tenth of the reference values 
adopted in Japan and Europe).

Suspension preheater
Powdered ingredients are drawn downward from the cyclone at the top while 
being heated to about 900˚C using exhaust heat from the precalciner. Toxic 
acid gases contained in the waste are neutralized by alkaline solids.

Precalciner
A precalciner is a furnace where coal and other fossil fuels are burned in an 
incinerator (precalciner burner) to partially calcinate the limestone used as 
an ingredient in cement. The amount of fuel used for the limestone 
calcination can be reduced by using the combustible gas and char 
generated in the gasification furnace, instead of fossil fuel.

Rotary kiln
Ingredients heated in the suspension preheater are fed into the 
rotary kiln and heated to over 1,400˚C in the kiln burner near 
the outlet. Ingredients burned in the rotary kiln turn into an 
intermediate cement product called clinker.

Air-quenching cooler
This rapidly cools hot clinker by a series of cold 
blasts. After adding plaster to the clinker, the 
mixture is pulverized to produce cement 
(normal Portland cement). 

Noncombustibles
These can be used as cement ingredients, 
eliminating the need for ash-handling 
equipment or landfill disposal.

Residue sorting system
This system separates and 
removes the metals and 
noncombustibles from refuse.

Sand circulation system
Metal and noncombustibles 
are separated from the sand 
after the mixture is taken out 
of the gasification furnace. 
Only the sand is reused.

Sewage sludge
The wet, clayey mass that 
remains after thickening 
and dewatering sewage at 
a sewage treatment plant.

Sorted noncombustibles
These are pulverized and used 
to produce cement.

Sorted metal
Since refuse is gasified at a low-temperature 
range, iron, aluminum and other metal contained 
in the refuse can be recovered with minimal 
degradation due to heat, facilitating reuse.

Platform

Weighing system
Refuse
Household refuse and other 
non-industrial waste.

Air
Sand

Sand

Sand

Pyrolysis gas + 
         unburned char

Cement manufacturing plant

Magnet

Exhaust gas processing system

Intermediate cement product (clinker)

Bagged cement

Bulk cement truck

Vibration Screen

Feed 
ingredients

Fuel

Gas

Gas
Ingredients

Ingredients

The first CKK system, constructed next to the 
cement manufacturing plant at Anhui Tongling 
Conch Cement Co., Ltd. (Tongling, Anhui, China).

*
*

*
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In 1972, Kawasaki introduced a motorcycle that astounded the 
world: the Z1. It was the first mass-produced sports bike to 
feature a DOHC, 4-cylinder engine — technology found only on 
factory racing machines or limited-production sports bikes at the 
time. Since then, motorcycles inheriting the Z's legacy have 

revolutionized ensuing eras with astonishing performance, 
innovative technologies and cutting-edge designs.
   Throughout its 40-year history, generations of epoch-making 
models in the Z lineage have won fans around the world. This is 
the legend of Z.

The History of Z Series Motorcycles:  40 Years on the Frontline of Innovation
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   Super-Naked Model Echoing
   Precutsors: Z1000
Returning to the Z-model's roots, the 
Z1000 delivered the traditional virtues that 
harked back to the Z1: a sports bike that 
prioritized the rider "fun factor."
   The Z1000's 953 cc liquid-cooled 4-cylinder 
engine was based on the Ninja ZX-9R 
power plant. Featuring a special cylinder 
head and fuel injection, the engine was 
tuned for more low- and mid-range torque. 
The four stylish mufflers were reminiscent 
of the original Z1.

   Stunningly Styled 
   Café Racer: Z1-R
During the 1970's, café racers with racing-
inspired designs were all the rage. The Z1-R 
was a special café racer version of the 
Z1000, successor to the mighty Z1.
   Designed in the U.S., the main market 
for the Z Series, the Z1-R came loaded with 
features that heavily influenced the design 
of future Z machines, including linear, 
streamlined styling, 4-into-1 exhaust and 
cast-alloy wheels.

   Astounding Inaugural Z Series: 900 Z1
Featuring advanced Kawasaki technology, the 900 Z1 was developed 
over a span of five years. Its unique DOHC, 4-cylinder engine — 
technology that had been found only on factory racing machines or 
limited production sports bikes — was accentuated by four 
mufflers. The name Z1 was chosen to signify its ambition — as 
the last letter of the alphabet, the letter Z represented the most 
extreme, and the 1 stood for number one in the world.

   High-Class Cruiser for the North 
   American Market: 1000 Classic
The 1000 Classic was based on the 1976 
KZ900 Ltd, which was designed to 
commemorate the start of motorcycle 
production for Kawasaki in the U.S. One of 
its distinguishing features was a liberal 
use of chrome on the headlamp cover, the 
sides of the small teardrop tank and 
numerous other parts.

   Revolutionary 6-Cylinder
   Monster: Z1300
The Z1300, which debuted in 1978, was 
the ultimate road sport model — powered 
by a revolutionary, liquid-cooled In-line Six 
displacing an incredible 1,286 cc, the 
largest of its time. A road sport model 
built for pure fun, the Z1300 firmly 
established the Z legend.
   The model shown here is from 1984. It 
featured DFI (Digital Fuel Injection) and 
air-adjustable rear suspension.

   World's First 250 cc Streetfighter: New Z250
This is the first Streetfighter model in the 250 cc class, a category where entry models 
in Japan and high-end models in emerging markets are gaining popularity.
   Like the other new-generation Z Series machines, the Z250 features an aggressive 
headlight design and muscular, athletic bodywork. The sleek shrouds that wrap snugly 
around the engine and stylish 10-spoke alloy wheels are high-spec design features that 
transcend this class. Powering the Z250 is a liquid-cooled, 248 cc Parallel Twin engine. 
This innovative power unit pumps out plenty of responsive torque at low and medium 
rpm, and sporty, high-revving acceleration at the top end.
   The slim, lightweight chassis combined with wide handlebars facilitates active rider 
control and delivers the riding exhilaration for which Z Series models are famous.

   Superbike Championship Commemorative
   Model: Z1000R
In North America, the main market for big-bore sports bikes, 
superbike racing using highly modified production bikes was 
hugely popular and attracted some of the world's top riders. 
In 1981, Eddie Lawson won the championship for Kawasaki on 
a factory Z1000S. The lime-green Z1000R was built to commemorate 
that victory.

   Z Unleashed: New Z800
Following the highly popular Z750, Kawasaki proudly presents 
the newest model in the Z family. Forty years after the birth of 
the original Z, the Z800 takes the Z design in an aggressive new 
direction. While the design of its popular predecessor may be 
considered somewhat reserved, the Z800 designers were given 
free rein to pursue a more vivid expression of the Z brand for the 
midsize class — all the way to engine and chassis design. With 
increased engine displacement and enhanced chassis 
performance delivering even greater exhilaration, the Z800 offers 
an exciting and expressive choice of ride, making other options 
pale in comparison.

Throngs of fans visited the Motorcycle Z Fair held at Kawasaki Good Times World.

A visitor sits astride a new Z250 model on display.
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Kawasaki recently shipped a payload fairing 

(PLF*) for the H-IIB Launch Vehicle No. 4 to 

the Japan Aerospace Exploration Agency's 

(JAXA) Tanegashima Space Center, where it 

will be incorporated into the launch vehicle 

in preparation for the upcoming launch of 

JAXA'S HTV-4** unmanned cargo transporter 

this summer.

     The 5S-H PLF is a longer version of the 

5 m single (5S) model designed for the H-IIA 

Launch Vehicle. It features a 15 m long 

cylinder, which is 3 m longer than the 5S 

model, as well as a reinforced structure that 

is designed to carry heavier payloads. The 

5S-H PLF will carry one HTV.

    Since delivering its first PLF for the H-II 

launch vehicle in 1993, 

Kawasaki has supplied 

PLFs for a total of seven 

H-II launch vehicles, 

designing, developing 

and manufacturing them 

to meet a broad range of 

payload specifications. 

Kawasaki's PLFs have 

been employed in the 

launch of large satellites 

as well as in vehicles 

used to launch dual satellites, including 4 m 

single (4S), 4 m dual (4/4D) and 5 m single 

fairings (5S). In addition to supplying these 

key components in 22 different launch 

vehicles, Kawasaki has also supplied PLFs for 

three H-IIB launch vehicles.

     Kawasaki is playing a vital role in today's 

satellite launch industry via the development 

and production of cutting-edge PLFs.

* A payload fairing is an enclosure installed at 

the tip of a launch vehicle that protects the 
satellite from aerodynamic heating, acoustic 

noise and vibration during liftoff. After the 

launch vehicle leaves the earth's atmosphere, 

the fairing splits in two and is jettisoned, 

allowing the satellite to separate from the 

launch vehicle.

** The H-II Transfer Vehicle (HTV) is an unmanned 

cargo transporter developed in Japan that is 

designed to deliver supplies to the International 

Space Station.

Fairing for H-IIB Launch Vehicle No. 4 Shipped

Kawasaki unveiled a new 200 cc naked sport 

model, designed especially for the Indonesian 

market under the new Kawasaki Bajaj brand, 

at the Jakarta Fair* from early June.

     Kawasaki worked with India's Bajaj (Bajaj 

Auto Ltd. of Maharashtra, India) to make a 

number of improvements to suit the market, 

and expects to launch sales at the end of July. 

Kawasaki and Bajaj have had a collaborative 

relationship since 1985, both on bike 

development and in sales.

      In the Indonesian sports bike market, the 

models with the greatest sales volumes are 

those 200 cc and under, and Kawasaki's lineup 

in this category was incomplete. Bajaj's Pulsar 

200NS was doing well in the Indian market, 

and the two companies collaborated to make 

nearly 200 improvements to ensure the bike 

would measure up to Kawasaki's strict standards 

for durability and quality. 

     Design elements for the new Pulsar 200NS 

were inspired by the latest European trends. 

The compact front cowl, and radiator 

shrouds that blend seamlessly with the fuel 

tank and flow smoothly to the tail section, 

leave a fresh yet powerful impression. The 

design will meet the needs of a wider range 

of customers than current Kawasaki models, 

accommodating even entry-level riders.

    The model, featuring a liquid-cooled, 

4-stroke, SOHC 2-valve single-cylinder 

engine with DTS-i (Digital Triple Sparkplug 

Ignition), will be produced at Bajaj's Chakan 

Plant in Maharashtra, India. Sales will be 

made through PT. Kawasaki Motor Indonesia 

(KMI), the Indonesian subsidiary of Kawasaki 

Heavy Industries, Ltd. The Pulsar 200NS 

will only be available through KMI's official 

dealer network.

* Jakarta Fair: With over 2,000 companies displaying 
products ranging from durable consumer goods 
(like motorcycles, automobiles and electric 
appliances) to clothing and foods, this is the largest 
exhibition in Indonesia. It was held in the capital 
city of Jakarta from June 6 through July 7.

Pulsar 200NS Naked Sport Bike Unveiled in Indonesia

: :

: :

Six New Wheel Loader Models Launched

KCM Corporation, a Kawasaki group 

company, recently unveiled six new wheel 

loader models for the Japanese market that 

meet rigorous new emission standards.*

     The new Z7 Series was developed jointly 

by KCM and Hitachi Construction Machinery 

Co., Ltd., combining the expertise of the two 

companies. While preserving the merits of 

existing models, the series — the 80Z7, 

85Z7, 90Z7, 92Z7, 97Z7, 115Z7 — 

redefines every aspect of the wheel loader 

to satisfy a wide variety of user needs, 

including safety, cost performance, operational 

performance, design and operator comfort.

    The Z7 series significantly reduces NOx 

and PM exhaust emissions to meet the 2011 

emission standards for non-road special 

motor vehicles established by Japan's Ministry 

of Land, Infrastructure, Transport and Tourism. 

The loaders also come equipped with a new 

hydraulic control system and engine output 

control mechanism, which reduce fuel 

consumption by 10 - 20% while greatly 

improving operational performance.

* New diesel engine emission regulations 
targeting non-road special motor vehicles 
(nearly all construction, agricultural and 
industrial machinery).

Pulsar 200NS

New Management Era Begins

On June 13, Kawasaki appointed Senior Vice President 

Shigeru Murayama as President, and Kyohei Matsuoka and 

Hiroshi Takata, also Senior Vice Presidents, were appointed 

Senior Executive Vice Presidents.

     Minoru Makimura, Akio Murakami and Yoshihiko 

Morita were newly appointed to the Board of Directors. 

Ten Directors were approved at the General Meeting of 

Shareholders held on June 26, and the new Board was 

officially inaugurated.

Shigeru Murayama*+

Kyohei Matsuoka*+ 

Hiroshi Takata*+

Makoto Sonoda*+ 

Joji Iki*+

Eiji Inoue*+

Yoshinori Kanehana*+

Minoru Makimura+

Akio Murakami*+

Yoshihiko Morita

President

Senior Vice President

Senior Vice President

Senior Vice President

Senior Vice President

Senior Vice President

Senior Vice President

Outside Director

* Representative Director   + Executive Officer

(As of July 1, 2013)

President, 
Precision Machinery 
Company

President, 
Plant & 
Infrastructure Company

General Manager, 
Corporate Technology 
Division

President, 
Ship & Offshore 
Structure Company

President, 
Gas Turbine & 
Machinery Company

President, 
Rolling Stock Company

: :

: :

Shigeru Murayama
President

Kyohei Matsuoka
Senior Executive Vice President

Hiroshi Takata
Senior Executive Vice President

Minoru Makimura
Senior Vice President

Akio Murakami
Senior Vice President

Yoshihiko Morita
Outside Director

Senior Executive 
Vice President
Senior Executive 
Vice President
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