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- Panel on Environmental Affairs, LegCo ‘ L
370 King's Road o : _ B

Dear Hon CHOY,

Co-Cambustion Pilot Plant Profect .

You might be aware of the co-combustion pilot plant project, which is jointly undertaken by
the Hong Kong University of Science and Technology and our company. I would like to
give you the update about the project.

On 25 November 2003, we were granted the specified process license by the Environmental
Protection Department (EPD) to allow the operation of the pilot plant within the premises of -
Green Island Cement at Tap Shek Kok, Tuen Mun. On 26 April 2004, we got the building
permit from the Buildings Department (BD). Following this, the construction . and
installation of the pjlot plant was started on 23 June 2004. The works have now been
finished, and it is scheduled that the commissioning test of the pilot plant will be conducted
in mid-Tanaury this year lasting for about three days. Then, the acutal operation of the pilot
plant will commence in about 2 month later. In complidnce with the licensing conditons, the
pilot plant will only operare for a cunmlative duration of 16 weeks maximum, end it will not
treat more than 40 metric tonnes of of municipal solid waste per day (i.e. equvialent to about
4 rypxcal refuse collection vehicles).

Bcth commissioing tests and the actual operation of the pxlot plant will be accompanied by a L
series of monitoring measures. The Hong Kong Prodq ivity Council (I:IKPC) will be the =
independent assessor to comudet both in-stack exhangt) gas monitoring 2s well as offsite
ambicnt air monitoring.  Two offsite. monitoring stauonsthave been set up in Butterlfy Estate
and Lung Kwu Tan Village at Tuen Mun. Monitoring ingludes particulates; nitrogen dm:nde,
sulphur dioxide; heavy metals; and dioxins. The monitaring results will be made ava.xlable
to the EPD on regulart basis, and it will also be posted on the our website at
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As s badqgomnd mformatlon again, attached please kmdly ﬁnd an mductton sbout the
: pm)ect for your mfa-enoe

Should yd'h%ve any enquiries about the pro;ect., you .are weleoomed to coptact the
undersigned at any time at 2440-5305 (Telephone) or viviank@eich. com. (Emml)

Yours smcerely

‘ c . T
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| | Vivim Rwok
Envimmn_cm?ﬂl’rojgﬂ Officer
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- © Pilot Plant Projeston - £
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1 ,J uAn Ttégrated Co-Combustion Cement Macufacturing Facility
) for Waste Minimigation and Energy Optimization”

‘ Introduction and Research.Objectives :
Entitled 2s “Integrated Co-Combustion Cement Pro_d:}bﬁon Facility for' Waste Migimization
and Enerpy Optimization”, it is a pilét plant study collaboratively undertaken by ‘the
Department ‘of Chemical Engineering, Hong Xong University' of Science and Technology
(HKUST) with Green Island: Cement (GIC) Compeay Limited. The main purpose is to
develop 2 process snd equipment design of an infegrated waste management facility,
accommodating a materials recovery and recycling facility (MRRF) to sort out the useful and
valuable recyciable materials from the main stream of/Hong Kong’s Municipal Solid Waste
(MSW), and then the less useful fraction will be thermally treated in a novel Co-Combustion
(hereinafter “Co-Co™ cement masufacturing facilityy Use of cement maoufacturing for
waste treatment has been widely adopted in Europe, TS and Japan, and the development is
already mature’. But, the similar practice has not happened in Horg Kong before, so that this
pilot plant project has been initiated 1o do the technical feasibility testing and verification on
the related technology for treating Hong Kong's MSW. S _
The main objectives of this project are: ‘ L ﬁ '
e To investigate and develop a practical method fur separation/sorting of recyclables in
- Hong Kong's waste; : - N - S ‘
o. To provide a precise analysis and assessment onthe thermal characteristics of MSW
- produced in Hong Kong; — L
e~ To provide sciemtific information and technical data ou the emissions from the cement
. production process when incorporating the “Co-Co” process, ’
o To assess the properties of residual ash for reuse in tement praduction; -
e To detennine critical process parameters and operation critesia; and - o
To conduct with more precision the environmental impacts of MSW combustion facility
in Hong Kong.- ' ' ' - : ‘

} Some averseas examples on use of cement kilus for solid wasts treatment: -
»). Europe andUS & s o n -
" Holeim 114, edginated framn Switzerland, has cement manufacturing plants in Burope, the US and Canada.
The carpatate promotes the use of wastc materials as alternative fuel to replace fossil fsels consumed in the
- cement manfacturing. In 2001, the overall Holcim fucl subséitution yate, due to input of waste materials,
. was 12.3%, which (s equivalent w replacing I3 million tonnest of coal per year: For details, please refer to
the company's website at http://wew.holcim.com. . ‘ o
b) Japan : : . -
 Taibeipo Cernent, ia Japan, developed a system 10 gtilize MSW in the cement mamdfacturing by cogverting
- waste into muaterial resources. . In 2001, 15,000 tonnes of MSW were treated. The mm
 incinetation, such a5 ash and soot, cen be reused for the so-cofied “Bcociment” mamfacturing. For demils
-~ of jts technical and environmental perfocmance, please refer to the company’s website at www tgiheiyo-
. cemeny.co.ip | . o :
' 1 !
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Project Details and Progress
The “Co-Co™ project was commenced in May 2000. Two years were spent-on in-depth desk - .
studies and process design improvement. Until mid:2002, the preliminary process design
was finished, and the project eatered the phase of pilot plant study. A demonstration scale
pilot plant will be built within GIC in Tap Shek Kok, Tuen Mun, ‘consisting of & material
recovery and recycling facility as well as a rotary kiln for thermal treatment of waste.

According to Section 14 of the Air Pollution Control; Ordinance, GIC submitted:its license
application to the Environmental Protection Deparyment (EPD) in October 2002, EPD -
granted the license in November 2003, allowing the operation of the pilot plaat in Tap Shek -
Kok, Tuen Mun  EPD's website conrains the details regarding the license @t
.epd.gov hk/ lishinews svents/what_new/mic_applicationbtml - In April 2004,
Buildings Department (BD) issued the conswuction permit. Then, construction and
installation of the pilot plant started in June 2004. Now, the works have been completed.

Commissioning tests of the pilot plant will be conducted in late January 2005, and the normal
operation is estimated to commence in fate February 2005. No more than 40 metric tonnes of
municipal solid waste will be treated every day, and the pilot plant will operate for a
cumulative period of 16 weeks maximum only. When the pilot plamt study is concluded, the
plant will be demolished and taken away. o ;

During operation of the pilot plant, it will be accompanied by g series of air monitoring
measures. Besides in-stack exhaust gas monitoring, there will be establishment of wo -
ambient air monitoring stations at Butterfly Estate and Lung Kwu Tan Village. Monitoring
started in early December 2004 for baseline measurernent. The monitoring results will be -
made available to EPD on regular basis, and it will also be posted on the project website at

www.gii,com hk. |

Moreover, public consultation is always a critical part of the project. We maimain
continuous and active communications with the pubfic, including local residents; green
groups; institutional and professional organizations; as well as politicians. Over 20
consultations and briefing activities have been organized since year 2001,

Research Missions
1] icoin Formation:

Unlike conventional MSW incineration, relying on the end-of-pipe treatment for the removal
of dioxin from ernissions, “Co-Co” adopts the upstream preventive approsch to prevent the -
formation of dioxin and hence eliminate jts emission at end-pipe. An advantage of “Co-Co”
is.its high combustion efficiency by providing excellent combustion conditions throughout -
the thermal treatment process. High temperature (up to 1200°C), long gas residence time (at
least 4 seconds) and intense turbulence ensure campléte combustion and hence complete
destruction of organic compounds, which are the ypain dioxin-forming precursors, into: basic
combustion gas products. I ;
Ancther unique feature of “Co-Co” strongly favoursble against dioxin formation is the Dry
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Scrubbing process inberent in the precalciner of the cerpent manufacturing system which . | .
converts limestone (Calciurn Carbonate) into lime (Cdleinm Oxide) for further processing in
the cement kiln, Limestone (CaCO;) constitutes up 1 80% of raw materials feed in cement
manufacturing, generating magsive amount of calcium oxide (C20), which is §0 times over -
the conventional MSW incinerators. CaO i the precalciner serves as au absorbing agentto
heutralize and remove acidic gases and hydrogen chlpride (HCI), which are formed during

the thermal treatment process. Acidic gases and HC] are the active precursors and catalysts

for dioxin formation, respectively. o o

Therefore, the dioxin prevention mechanism of “Co-Cg” is more cost-effective than any other
types of MSW combustion process, because “Co-Co™'is a co-generation process integrating -
with cement mamfacturing. By making use of the features of cement manufacturing, this
will effectively prevent dioxin formation and hence eliminate any potential reformation at the
critical temperature window (500 to 200°C). Tests run conducted in cement kilns- have
demonstrated 99.9999% destruction for stable orgadics in waste and the kiln’s alkaline
environment absorbs 95-99% of HC1 formed during combustion of chlorinated waste (Hear,
1999a; Heart, 1999%). As a safeguard, activated carpon will be used to adsorb any trace -
amounts of dioxin ranmnmg If any dioxin emission occurs, it will also be far below the
statutory limit of 0.1ng/Nnt', which is the most stringent limit fox incinerators all over the
world. i o o ‘

Promotion of Waste Rg_ggli‘ng_

“Co-Co” is not 2 sole incinerator, but it is an integratediwaste management facility promotiog
waste recycling as well “Co-Co” includes 2 matekials recovéry and recycling facility
(MRRF) to sort out the usefill and valuable recyclable materials: from the main stream of
Hong Kong’s MSW. Then; the non-recyclable and less useful fraction will be treated
thermaily in the novel “Co-Co” cement manufacturing facility. ' ‘

In reality, there is no single soluion for tackling a city’s MSW. The management of waste
must be in an integrated approach. Waste recycling is'a “must™ component in ag integrated
waste matagement system. But, 100% recycling is noti possible technically as some waste is
not technically recyelable or not economically justifiable to be recycled. Then, end solutions, -
other than landfill, are needed for treating the remaining instead of direct disposal. One of
the feasible options is waste-to-energy thermal treatment.

Tpegchrn.a, “Co-Co” is not against recycling. In practice, the front-end of the process aims at ;
maximizing waste~to-materials recycling, and the back+end provides a solution for handling
the non-recyclable wastes for waste-to-energy recovery. SR

Waste-to-Resource Recovery
(1) Waste-to-Matexials : :

Reuse of residual ash resulted from thermal treatmedt of wasteas :mlmmm maieriai
-feed in the cement mamufacturing; achie-ving the target of “no waste” discharge ffom the

“Co-Co” facility. |
(2) Waste-to-Energy - :
3
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Recovery of encrgy genesated from waste burning to be reused as an alternative fuel in -
cement manufscturing, and thereby achieving energy optimization and conserving noa-
) renewable fossil fuels. | S

Benefits of Co-Combustign System.

Waste-to-energy. “Co-Co” techmology (ie. symergy of waste treatment aund cement
manufacturing) has been internationally recoguized (e.g. UK, France, Belgium, Germany,
Japan). But, it is still in its infant stage m Hong Kong. Therefore, a detail study on its
applicability and feasibiliry in Hong Kong is necessary. We believe that the technology will
lead to an alternative solution to Hong Kong's waste problems of bulk reduction and
disposal, and ultimately towards the goal of sustainable development in waste management:
The following is the benefits brought about by the technology, if operated in full-scale
commercial facility: , ,

Environmental Benefits: ‘ , , v

¢ As an energy wise and self-sustaining process, “Co-Co™ allows possible waste recovery
of high calorific value (ie. the combustible rich fraction of waste) at the MRRF; ' .

e Advanced thermal treatment significantly reduces waste volume over 90%, comributing
10 solving the problems of bulky waste transportatibn and disposal, and henoe alleviating -
space pressure on land and extending life span of our landfills; , :

e As an innovative technolagy, featured by high Temperature; long residence Time; and
iztense Turbulence, high emission control standard ig attainable, even outperforming the
internationally adopted standard. For example, adoption of dioxin prevention technology
can effectively eliminate precursors of dioxin forination, and hence control the dioxin
emission well below the existing standard of <0.1 ng/Nm?®;

o Possible reuse of residual ash derived from therma treatment of waste as supplementary
wmaterial feed in the cement manufacturing, achievirig the target of “zero waste™ discharge
from the “Co-Ca” facility;

o Possible recovery of energy from waste burning to be used as an alternative fucl, thereby

' achieving energy optimization and conserving non-renewable fossil fuels. ‘

Socio-Economic Benefits: ’ ‘ : ‘-
e« “Co-Co” implies a higher economic benefit to our society. It enables waste recycling. of
. even the combustible rich fraction, such as plastic, which is often of high market value. -
Moreover, as a closed system, “Co-Co” evables re-circulation of heat and residues
generated from the process of operation back to the System instead of disposal. Extension
of tesources life-span leads to possible decrease in demand for virgin materials, the -
exploration and exploitation cost of which is climbing up while stock of natural resources
is diminishing. Waste recycling for re-mamfacturing provides an alterative means to
reach cost-cffective production, - ' :
e “Co-Co” contributes to the reduction of waste handling and disposal cost, and most
| importantly the external costs of relying on landfills as waste outlet;
. ;{Co-Co" could be a catalyst boosting the development of local recycling industry in Hong
OLE,
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s Contribution. to the local commumty developmem by embhshmg enmunmemal '
resources and tourism centers integrated with the “Co-Co” facility, ¢ -

 Support private-public partnership on solving the alarming waste managcment problems _
mHong Kong towards our quahty future. .

; - ‘ “Co-Combustion” Systern '] Conventional Incinerators:

‘Waste Recavery Can recover large amounts of Not fmsible. as it will directly

recyclables of high market value, reduce rz.lonﬂc value of waste

. such as plastics, paper and wood

System Stability Can handle waste with high water Waste.calonﬁc valoe at lm.st

_ congent and low calorific value 1,400 1o 1,600 kcal/kg

Thermal Treatment Combine thermal waste treatment | Only waste incineration

‘ process with cement manufacturing o

"Combustion Eavironment | Upto 1,200°C for atJeast 4 $50°C for 2 seconds

“Waste Volume Reduction | 95% { 75-80% _

Residue Handling Recycled as cerent raw matesials, | D\impedat landﬁlls

- canserving natural resources :

Flne Gas Treatment Adoption of Dioxin Prevention Eund-of-pipe treamment: ‘
Technology: Elimination of dioxin | Adsorption of dioxin formed with
fonmngpramnorssoasw activated carban to prevent it
m.lmnnzcdmnn emissions '&om::mmgmtheaunospherc; :

H transfer it to landfill instead

Technical Synerpy ¢ Modified cement plants can Nil -

' operate with higher efficiency
and cosr-effectiveness . .

» Reduce pollution from the ],

cement mdusi:;y o

For any e.nqmnes about the “Co-Co” pxlot plant project, you are weloomcd to contact thc

team.

Contact Person: Ms. Vivian Kwok
Telephone: (852) 2440-5305

Fax: (852) 2441-3421

'Emnﬂkmmk@ml_x.__hk
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