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Figure 1: Layout of SCIP 















Table 1: Major SCIP investments and products










Figure 2: SPIC Development Company ownership structure







Figure 3: SPICDC organizational chart












Figure 4: SCIP Administration Committee











Figure 5: SECCO projected energy consumption compared with ethylene industry standards


















Figure 6: Secco projected water emissions compared with China’s advanced facilities

Figure 7: Upstream, midstream, and downstream production structure of SCIP
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Table of chemical names 
butadiene (primary product or building-block)

butenes, (primary product or building-block)

BTX aromatics (primary product or building-block)

ethylene (primary product or building-block)

H2SO4 = sulfuric acid; 

HCN = hydrogen cyanide; 

Hydrogen chloride (HCl or hydrochloric acid)

HDI: hexamethylene di-isocyanate

MDI = methylene diisocyanate 
MDI = bis-phenyl methylene di-isocyanate

MMA: methyl methacrylate acid

mt/a = metric tons per annum

poly isocyanate 

PE = polyethylene

PMMA: polymethyl methacrylate

PP = polypropelene (primary product or building-block)

PS = polystyrene  

PTHF = polytetrahydrofurnan

PVC = polyvinyl chloride, 

Styrene 

TDI = toluene diisocyanate 
THF = tetrahydrofuran 

VCM = vinyl chloride monomer
Abstract 

Shanghai Petrochemical Industry Park (SCIP) is a 29.4 km2petrochemical complex located on the southern coast of the city. The anchor facility is an ethylene cracker producing a variety of feedstocks for downstream companies that will manufacture both commodity and specialty chemicals. It is one of four industrial parks that comprise the Shanghai Petrochemical Industry Base or Area. Innovations here to make it an eco-industrial park (EIP) will have many implications for these other three sites.  

In the first year of EIP planning, SCIP’s management has focused on encouragement of cleaner production within companies and design of both primary and by-product chains among companies that are constructing facilities. In addition it is planning or constructing six infrastructure projects to enhance environmental performance, such as a constructed wetland for tertiary sewage treatment of chemical waste water. 

While SCIP has started with some basic steps toward becoming an EIP, some of them appear to be less than favorable environmentally. For example, on the basis of a projection of a very large volume of hazardous waste, a “world class” incinerator is under construction. The projected high level of pollution is inconsistent with the excellent environmental records of multinationals like BASF or Bayer and the encouragement of cleaner production for all companies. Incinerators are one of the most polluting choices for treating hazardous waste. They require both excellent design and construction and meticulous management. 

The paper’s conclusion summarizes this and other negative aspects of the EIP planning so far and recommends innovations that would enable SCIP to earn the name, eco-industrial park. Some of these include: establishment of a cleaner production and green chemistry research and consulting center, linked to major universities in Shanghai; granting of special incentives to specialty chemical companies whose products would enhance productivity and lower pollution in SCIP and other petrochemical parks; and strengthening channels of communication among the resident companies through a managers’ forum and intranet.

Research Methods

This report is based upon interviews of SCIP managers (in person and by telephone) and review of SCIP’s planning documents and website and resident company websites. Interviews were conducted by Huang Xiaofen, Zang Mandan, and Ernest Lowe (with different subjects).  

The primary goals of this research on SCIP was to understand how the program to become an EIP is being managed, which EIP strategies are the main focus of the current effort, and to gather detailed understanding of SCIP as a potential industrial symbiosis. 

Interview subjects:

Zhu Bin, Director, SCIP Planning and Construction Department
Wu Bin, Assistant Director, SCIP Planning and Construction Department
Zhang Haitao  Assistant Director, SCIP Planning and Construction Department

Dr. Armin Knors, Vice President, Bayer Technology Asia, with offices in both SCIP and SCHTP. . 

Ni Qian Long, Vice Director, Planning Department, Shanghai Development and Reform Commission.  

Qin Yiaoyun, former petrochemical industry manager in Jiangsu Province and current Ph. D student in systems engineering at Texas A&M Chemical Engineering Dept. 

Review of draft by chemical engineers, Douglas B. Holmes, Qin Yiaoyun, and Anita Burke, former Chevron plant environmental manager and Royal Dutch Shell sustainability team member. 

Documents and web sites consulted

SCIP Administration Committee: the Situation of SCIP’s developing Circular Economy as a pilot. December 2004.

SCIP Administration Committee: holding and accomplishing a scientific outlook on development, Promoting SCIP developing its Circular Economy,  April 2005.

Shanghai Chemical Industry park Chinese web: www.scip.com.cn English: http://www.scip.com.cn/en/index.asp 

BASF web address: http://www.basf.com.cn/index.jsp

BAYER: http://www.bayer.com/

Degussa: http://www.degussa.com/en/home.html

Lamberti: http://www.lamberti.com/default.cfm

 “Shanghai Chemical Industry Base”, http://www.china.org.cn/e-15/15-3-b/15-3-b-230.htm
Shanghai Xinhua net http://www.sh.xinhuanet.com/zhuanti/2005-05/31/content_4343291.htm,

Shanghai government net http://www.sh.xinhuanet.com/zhuanti/2005-05/31/content_4343291.htm
Introduction
Overview of Shanghai Chemical Industry Park
Shanghai Chemical Industry Park’s (SCIP) development started in 2001 on the southern coast of Shanghai. Shanghai’s chemical parks are important in the city’s circular economy planning because this industry is a major economic development sector and the parks consume large flows of energy, chemicals, and water, occupy much land, and generate large volumes of waste. In 2004 the Shanghai Municipal Development and Reform Commission instructed SCIP management to start a process of making the development an eco-industrial park. 

SCIP is one of the largest investments in Chinese industrial development during the 10th and 11th Five-year Plan periods, with Phase 1 investments totalling RMB 150 billion (US$ 18 billion). The product output of SCIP companies is projected to be worth RMB 100 billion (US$ 12 billion) when the facilities are in full operation.

Figure 1. Layout of SCIP 

[image: image9.wmf][image: image1]
Size and location of the park: SCIP is on the north coast of Hangzhou Bay with an area of 29.4 km2. It is located on the southern waterfront of Shanghai, on the boundary between Jinshan and Fengxian districts.
Industry types: SCIP is the first industrial zone in Shanghai specialized in the development of petrochemical commodity and fine chemistry plants, together with supporting supply and service industries. It is one of the city’s four industrial production bases.
Companies: Over forty companies have chosen to locate in SCIP, including the multinationals, BP, BASF, Bayer, Huntsman, Air Products and Chemicals, Ltd.,  Degussa Specialty Chemicals (Shanghai) Co., Ltd , Lamberti Chemical Specialties (Shanghai) Co,  and other petrochemical and utilities corporations. Utility companies include: SUEZ, Vopak Shanghai Logistics, Air Liquide, and Praxair. Their aggregate investment is over US$ 8 billion.

Chinese companies include Sinopec, GPCC, SHYG, SCAC, Shanghai Shenxing Chemical Co, Shanghai Tianyuan Group, Shanghai Chlor-Alkali Chemical Co., Ltd,, and Shanghai Coking. 

The park anchor, an ethylene cracker partnership between BP, Sinopec and Shanghai Petrochemical Corporation (SPC), is known as the Shanghai Secco Petrochemical Company (SECCO). BP owns a 50% stake in the project, Sinopec owns 30% and SPC the remaining 20%. 

The SECCO facility receives naphtha from Sinopec and is the source of feedstocks for nearly all downstream products, including 590,000 mt/yr of propylene. Derivative output will include polyethylene (600,000 mt/yr), polypropylene (250,000 mt/yr), aromatics (500,000 mt/yr), styrene (500,000 mt/yr), polystyrene (300,000 mt/yr), acrylonitrile (260,000 mt/yr) and butadiene (150,000 mt/yr). Construction work on the complex began in March 2002, and the ethylene plant went into commercial operation at the end of June, 2005.

Major SCIP investments and products
Shanghai SECCO Petrochemical Co. Joint venture 900,000t/a Ethylene Cracker Project
JV of SINOPEC, Shanghai Petrochemical Company,  and British Petroleum East China Investment Co., Ltd with total investment of US$2.73 billion. Products include: ethylene, butadiene, polystyrene, polypropylene, aromatics, styrene, polyethylene, and acrylonitrile.

BAYER Integrated Chemical Projects
package chemical production facility with total US$3.1 billion investment. Products include: polyisocyanate, polycarbonate, isocyanate and poly-ether, bisphenol-A, diphenyl carbonate, methylene diisocyanate MDI and toluene diisocyanate TDI. 

Integrated methylene diisocyanate (MDI) / toluene diisocyanate (TDI) Project
Shanghai Integrated Isocyanate Plant is a joint venture of GPCC, SHYG, SCAC, BASF and Huntsman with a total capital investment of 1.12 billion. Products: crude and fine MDI, TDI Aniline, Nitrobenzene, and Nitric acid.

BASF Polytetrahydrofurnan (PTHF) Project
BASF PTHF project with total investment of US$305 million producing trahydrofurnan (THF) and PTHF. .

LUCITE methyl methacrylate acid (MMA)Project
The total investment by LUCITE is US$163 million

GPCC Phenol & Acetone Project
GPCC investment of RMB 626 million (US$ 75.6 million) is coordinated with the 900,000t/a ethylene cracker project. Products include phenol, acetone, and, isopropylbenzene 

Shanghai Sodium Hydroxide (Caustic Soda) and PVC Project
JV of Shanghai Tianyuan Group, Shanghai Chlor-Alkali Chemical Co., Ltd and Shanghai Coking with total investment of RMB 3.698 billion (US$ 49 million). It is the main project coordinating with the ethylene project. Products: Sodium hydroxide, PVC, VCM

Tianyuan PVC Project
A municipal project, the Tianyuan project will produce 20,000 mt/a paste PVC, and 20,000 mt/a special PVC. 
(SCIP web: http://www.scip.com.cn/en/index.asp )

SCIP organization

Three central entitites comprise SCIP’s organizational structure: Shanghai Chemical Industry Park Leadership Group (the "Leadership Group"); Shanghai Chemical Industry Park Administration Committee (the "Administration Committee"); and Shanghai Chemical Industry Park Development Co., Ltd. (the "Development Company") 

The SCIP Leadership Group is mainly responsible for establishing general policies and principles for the Park and is the highest authority. It is composed of representatives of the Shanghai government, the district government, and SCIP Development Company. 

The Shanghai Chemical Industry Park Administration Committee (SCIPAC) is responsible for comprehensive administration of SCIP, including development planning, industrial policies, land-use planning, and administration of construction projects. This Committee is essentially an arm of the Shanghai Municipal Government government, so it takes precedence over the SCIP Development Company in decision-making. It evaluates and approves investment projects and coordinates relations between site companies and public agencies. It provides guidance and service to enterprises in the park. SPIPAC handles its  day-to-day management responsibilities through the following organizations. 

Figure 4: SCIP Administration Committee
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Shanghai Chemical Industry Park Development Co., Ltd (SPICDC) is the liability body for the development and construction of the Shanghai Chemical Industry Park. Two Chinese companies are the dominant owners developing SCIP: Shanghai Petrochemical (SPC) and Shanghai Huayi (Group) Company. The group combines state-enterprises and local private enterprises, with a total capital investment of RMB 2.37 billion (~US$ 49 million). The other partners are Shanghai Gao Qiao Petrochemical Corporation (GPCC); Shanghai Industrial Investment (Group) Co., Ltd., Shanghai Jiu Shi Company, and Shanghai International Holding Co., Ltd

SCIPDC receives government investment and is responsible for the development of the infrastructure of SCIP, for recruiting investors (resident companies) and facilitating approval of enterprises entering the park. The Development Company also provides services for enterprises and organizations in the SCIP.

One of the major owners, SPC, has a petroleum refinery at a neighboring site producing oil and natural gas products. It is also one of the joint venture partners in the ethylene cracker, one of SCIP’s major facilities. 

　　 Figure 2: SCIP Development Company Organization
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Figure 3: SCIPDC organizational chart
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All organizational information based upon interviews and Shanghai Chemical Industrial Park website: http://www.scip.com.cn/en/index.asp
Foundations for SCIP becoming an eco-industrial park (EIP)

Shanghai was the first jurisdiction in China to develop a theory and practice of the Circular Economy (CE), with significant impact on the national CE initiative . (Zhu 2002) (See introduction to the circular economy in the overall introduction to these two EIP studies.) This work originally began in the city’s Environmental Protection Bureau and is now being implemented by the Shanghai Municipal Development and Reform Commission (SDRC). 

Eco-industrial parks and networks are a key component of the CE initiative so the SDRC office has directed a number of parks to become EIPs. Shanghai Chemical Industry Park was a priority choice because of its large land area and the industry’s large consumption of resources, production of wastes, and pollution. One of Shanghai’s most important CE indicators is GDP per km2, so optimizing productivity on this large site is of crucial importance. (Lowe 2005c)

Standard practices and by-product exchanges in the chemical industry 

The chemical industry has a record of exchanging primary products and by-products across plant boundaries for over 200 years. So this aspect of EIP development is receiving great attention at SCIP, going beyond the usual practice for petrochemical site managers. In China, petrochemical site managers typical first priority is providing a well-developed site with the unique utility structure required by the industry. This is basic to attracting investors in competition with other sites. Another competitiveness issue is having local supplies of key feedstocks, such as Shanghai Petrochemical Company’s oil refinery near SCIP. The highest priority is signing up companies to build facilities and supply services, without having to give excessive incentives. Until now, development companies have sought a major share of investment from overseas to meet China’s development strategy. Policy is now shifting to implementation of research and technical transfer in development of Chinese companies in the chemical industry. (Lowe 2005b)

Usually petrochemical site development and management administrations give only secondary priority to generating by-product exchanges among their companies. If a major by-product supply stream will be an attractor to companies that can use it, then they use that in recruitment. As the first companies sign up for land, the park management may ask an engineering planning institute to analyze resource flows and determine ideal recruitment candidates. Park management benefits from the profitabity of its resident companies, so this is an incentive for encouraging exchanges among these companies. (Lowe 2005b). 

However, site managers can only introduce potential exchange partners and provide encouragement. Large companies, especially the multi-nationals, may prefer to buy both primary products and by-products from within their company network of facilities rather than from a co-located company. Transportation costs may be offset by lower costs, or the firm may need to utilize a surplus generated elsewhere within the same company. It may simply have an established relationship with a preferred supplier, whether local or offshore.  

Zhang Haitao, Assistant Director of SCIP’s Planning & Construction Department, confirmed the challenge: “It is not easy to build up product chains. We can invite a company to participate in this exchange, but it is not necessarily a natural business relationship. The first company can’t throw discards away because of pollution. They may try their best to find a company to consume those discards. But the later company’s needs have to match the previous compan’s output. It is not easy.”  (Lowe  2005a) 

In an EIP, site managers could theoretically offer incentives above the normal level to encourage companies to fill gaps in a resource flow. SCIP Administrative Committee is exploring this option. 

Working scheme of developing a Circular Economy in Chemical Areas

As one of the first model industry areas proposed by the Shanghai Development and Reform Commission, Shanghai Economic Commission and Shanghai Environment Protection Bureau, and SCIP Administration Committee have developed a work plan,  as follows:

1. Set up special organization and institution

Set up SCIP’S CE Promotion Directing team (CE Directing Team). This team, located in the Planning and Construction Department of SCIP AC, is in charge of organizing, supervising and coordinating corporations and projects. One office will be set up for daily operations and organizational work, in order to accelerate the practices and improvements of specific tasks.

2. Use of special supporting funds

The Shanghai Development and Reform Commission, the Shanghai Economic Commission, and the Shanghai Environmental Protection Bureau have allotted budgets to support the EIP effort.  In addition, SCIP is establishing a special fund for developing as a chemical EIP based on the Circular Economy. This financing will support investigation, analysis, research and demonstration of feasibility of EIP plans, as well as international communication, exchanges and cooperation. The Shanghai government has provided some financing for construction projects, such as the consructed wetland. The resident companies are financing residual heat electricity generation project.
3. Investigate regional product resources and renewable resources

SCIP will draw upon consulting companies and experts to analyze raw materials, energy, feedstocks, by-products and wastes as a basis for developing a regional system to better utilize resources. This will be a basis for improving product chains and possibly attracting foreign investors.

4. Project construction

SCIP investments in moving toward an eco-industrial park will focus on several first projects: a constructed wetland sewage treatment project, an ecological forest shelter project, a gray water recycling project  a sludge dehydration and utilization project, a sludge recycling project, a residual heat electricity generation project and a hydrochloric acid by-product project in order to improve utilization of resources and lower pollution.

See detail on these projects below, following discussion of SCIP’s resource flows and by-product exchanges.

SCIP EIP Strategies

Development of Shanghai Chemistry Industry Park as a circular economy EIP is based upon the three-level model of circular economy theory. The park’s managers seek to guide this industrial park according to the “three-circle circular economy”, discussed as three levels in our introduction to these two case studies.

· At the level of enterprises, apply cleaner production to internal processes and product design.

· At the level of industrial parks, establish symbiotic-enterprise groups to organize production according to more ecological principles and to form an EIP. (This level corresponds to action at the level of both eco-industrial parks and eco-industrial networks.)
· The third level is to integrate different production and consumption systems in a region so the resources circulate among industries and urban systems. This level requires development of municipal or regional by-product collection, storage, processing, and distribution systems. 

SCIP EIP planners have introduced the idea of “5 integrations”, in order to realize an integrated and highly productive development in the park. This concept focuses on achieving an efficient industrial resource distribution and a maximization of resource utility. 
The Enterprise level  -- implementing cleaner production systems

The central objective of a circular economy is to improve the efficiency and productivity of the use of resources, reduce the consumption of materials and energy, and reduce or eliminate pollution during the process of production. The first level for achieving this higher performance is to optimize the processes within individual plants and in the infrastructure of the park itself through cleaner production. The means for achieving this include improving design of products and processes; upgrading equipment; changing production materials choices; and installation of technology to monitor efficiency and the discharge of pollutants. All of this calls for strengthening management and better coordination of departments within the facility’s internal structure. 

When SCIP is negotiating new projects, potential technological matches need to be explored for their potential ability to carry out cleaner production, as well as for exchange of primary products and by-products. This evaluation is integrated with the usual economic benefit analysis. To qualify firms must meet both technology and cleaner production criteria. Companies are required to do an environmental impact appraisal and compare expected performance with standards for emissions from the company’s country of origin. Shanghai Chemical Industrial Park encourages companies to follow the “3Rs” of cleaner production or pollution prevention (Reduce, Recycle and Reuse) which are important environmental as well as economic principles. (These principles are also quite important to follow in management of SCIP’s infrastructure.)  To qualify for setting up a facility at SCIP in phase 1, multinational companies must equal or surpass their competition around the world in technological performance and control of pollutants. However, there is not yet a basic requirement for subscription to the chemical industry’s Responsible Care standards. (Lowe 2005e)

The multinational chemical producers locating in SCIP, such as BASF and Bayer, have a track record for high environmental and social performance. Review of BASF’s Global Reporting Initiative corporate report indicates a commitment to sustainable development, including its social and economic dimensions, as well as the environmental aspect. (BASF 2005. http://www.berichte.basf.de/en/2005/service/gri-index/?id=dyzq.6yA8bcp4TI) 

Specialty chemical producers like Degussa and Lamberti are also very innovative in creating products that create less pollution and reduce other environmental impacts. In this paper’s conclusion, we explore how new products from these and other enterprises in specialty chemicals could support cleaner production efforts in SCIP firms and those of other chemical parks.

SECCO’s. joint venture 900,000 mt/a ethylene cracker provides an example of high performance projected by one SCIP company.  (The facility went into operation mid-2005.)

Figure 1 shows the projected fuel efficiency of the SECCO Petrochemical Co. Joint venture ethylene cracker compared with other Chinese plants. The energy cost of SECCO ethylene is 792 kg standard coal per ton of ethane, which is 60% of the average level in China and 14% lower than the best level of China at the Maoming project. The energy cost is 10% lower than the best international level. 
Figure 5: SECCO energy consumption compared with ethylene industry standards
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Figure 6 compares SECCO’s projected waste water emissions from its ethylene cracker with the average of China’s most advanced facilities
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The projections for energy consumption and water emissions from SECCO’s ethylene cracker show that the engineers are setting high goals for the facility. 

Finally, the major research institutions setting up labs in SCIP can be of great support to cleaner production for the individual firms and the park’s infrastructure. 

The Industrial Park Level – ‘following five integrations”
Cleaner production processes of a single enterprise and circulation within a plant have limitations, for internal waste can not be totally eliminated. Thus, in order to build up exchanges among enterprises and park utilities to gain more efficient utilization of resources, it is necessary to aim for industrial symbiosis, as a key strategy for becoming an eco-industrial park.

The National Development and Reform Commission at the National Circular Economy Conference held in Sep, 2004 said “Accelerating the adjustment of industrial structure, production structure and energy consumption structure are important means to developing a circular economy.” Accordingly, the layout of regional industry should be well designed, constructed and rehabilitated. Utilization of land, resources and energy should follow regulations. SCIP administration should make full use of key resources, surrounded by relevant industries, to create industrial integration and industrial ecological effects, and eventually build up an industrial chain of high utilization, efficiency of resources and favorable circulation.  

Park administration has defined  “five integrations” as the most effective method to realize the goals of the Circular Economy within facilities and among the network of companies in the park.

1. Integration of Production Projects: technological and business integration of all basic product flows and by-product chains

2. Integration of Public Utilities: providing electricity, steam, water, sewage, 

3. Integration of Logistics, including scheduling and  transportation by sea, rail, truck, and air: 

4. Integration of Environmental Protection: 

5. Integration of Access to Government Administrative Services: 

The five integrations

( 1) Integration of Production Projects
This integration seeks to form a complete product chain from the up-stream products of naphtha and ethylene, to the mid-stream products of isocyanate, polycarbonate, etc and the down-stream products such as fine-chemical and synthetic materials. In so far as it is financially and technically feasible, the facilities and utilities in the Park will be linked together to optimize production and lower waste and pollution. 

For detail on completion of the SCIP production chain, see the section following this section on the five integrations. 
（2）Integration of Public Utilities. 

A Public Utility “Island” integrates supplies of water, electricity, and gas as well as treatment or recycling of waste streams, to meet the large demand of the major chemical producers in SCIP. This centralization is designed to increase efficiency of resource use. The site is 29 km square. This raw material, energy and liquid distribution system connects with all the chemical production units and the integrated logistic transportation systems such as warehouse, jetties, railways and roads.

· SCIP has contracted with Suez, a French water company, to provide 200,000 mt/day industrial water and a 7000 mt/day water treatment plant. 
· SCIP has built sewage plant waste water disposal equipment with a capacity of 12,500 mt/day, to be increased to 25,000 mt/day by the end of 2005. According to the SCIP plan, the project will eventually reach 50,000-100,000 mt/day, with a 200,000 mt/day waste water pipe to the sea. (See conclusions below for comment on this.)

· A 600,000 KW gas-fired power plant will supply steam and electricity. 
Vopak, an industrial gas company from Holland, will build  a 3,5000 m2dock for liquid-chemical and a 220,000 m2 tank farm. 

Utilities for waste utilization and disposal will be integrated into the production cycle. SCIP is developing what it claims to be the first “world class” incineration facility in China for burning hazardous industrial wastes and generating energy. (This will cut the risks and costs of transportation of such wastes offsite). The capacity of treatment will be up to 60,000 mt/a . Labs will analyze hazardous wastes. The steam output will drive generators. The project is invested by SCIP Development Company, French Suez Group and New World Group. (See conclusions for comments on this.)

SCIP will also seek to recruit resource recovery companies to use wastes created internally in the industrial park. 

Monopolies have been granted to the water treatment and incinerator companies and there is no strategy for dealing with the conflict between their need for growing input and the SCIP’s circular economy goal of reducing resource consumption. (Lowe 2005e)

（3）Integration of logistics and transportation

Raw material, energy, water, steam, and intermediate products will move through special pipelines and networks connected with all the chemical production units and the integrated logistic transportation systems such as warehouse, jetties, railways and roads. 

SCIP has its own piers for ocean shipping and is 55 km from the Yang Shan Deep Water Port (still under construction). There are sub-railway lines for exclusive use of SCIP connecting to the Pudong Railway (Fengxian-Pudong Airport-Zhangmiao). It is 50km from Pudong International Airport and Hongqiao International Airport. The A4 expressway links the site to the regional expressway networks. 

（4）Integration of Environmental Protection

SCIP has invested 9,500 million RMB (US$ 1.14 million) for environmental protection, primarily infrastructure and end-of-pipe controls. Included in this investment is RMB 470 million for a sewage handling and pipe network building, RM 800,000 for environmental monitoring equipment, RMB 1,070 million for greening construction RMB 3,010 million for river-way repairing, RMB 10 million for central solid waste disposal, RMB 4,220 million to support facilities inside the industrial park. 
In SCIP natural gas will be used to generate electricity as relatively clean energy and the waste water and discards will be treated. 

SCIP will monitor air quality through eight monitoring stations inside the 29 km2 park and two in residential districts around it. Emissions will be tracked for SO2, NOx, PM10, CO, as well as 40 other substances including MDI, TDI, MMA, toluene, hydrocyanic acid, phosgene, ammonia, ethane, and chlorine. Dioxins are very critical to include in the monitoring. 

SCIP has submitted a proposal for ISO 14001 certification. The Shanghai Environmental Protection Bureau and EPBs of the districts SCIP is in monitor compliance of companies with environmental regulations. 

（5）Integration of access to government services 

SCIP has established a governmental one-stop service for all investors in the Park, joined with the services of park management. This will enable enterprises from different countries, different businesses, and at different scales to get full-support according to international practices. SCIP will provide all investors with “one-stop” logistic services, such as customs, shipping, and access to duty-free zones. This integration of services seeks to reduce management overhead for the park’s companies.
Completion of SCIP production chain

SCIP has recruited international and Chinese companies that form a primary product chains and it is working to complete the internal product chain by encouraging existing companies to use each others’ by-products and recruiting new users. SCIP hopes to improve efficiency of use of resources along the whole product chain through stronger guidance and regulation of projects. However, the Administration is limited in its power over resident companies. The leadership of firms may prefer to buy from their own facilities elsewhere or other local suppliers because of cost and other considerations. 

Another significant limit is that in well-managed petrochemical parks and complexes around the world, overall efficiency of fossil fuel and feedstock resource utilization is already high. Economic barriers often prevent improved by-product utilization and some outputs are true wastes. Scott Butner, an industrial ecologist at Pacific Northwest Laboratories says, 

“If one only considers the strategy of using  "wastes as feedstocks" then most refinery complexes are at least partial realizations of the EIP concept. I believe that the utilization of the crude oil feedstock in modern refineries is as high as 95% by mass, with everything from sulfur to light gases (propane, butane, etc) and hydrogen all finding markets that are secondary. These secondary products are often handled by third-party firms, not the "anchor" corporation. Also, there are some hazardous wastes that should not be allowed to become products, from an environmental perspective.” (Butner 2000) [Butner, Scott. 2000. Personal Communication.

On the other hand, a facility may create by-products that it cannot economically turn into products. Petrochemical production is generally a linear process and adding each new step in the chain requires adequate volumes of outputs from the step before, investment in the facilities required, and access to markets. SCIP may solve this economic dilemma through a broader regional exchange strategy, especially through its participation in the Shanghai Chemical Industry Area, with three other parks.

Primary product chain and by-product projects

The SCIP Administrative Committee has worked with chemical companies to build a primary product and by-product chain with oil refining and ethane production as upstream projects from a neighboring Shanghai Petrochemical Company site, organic chemical materials, polycarbonate and polyisocyanate production as midstream projects, and specialty chemicals production as downstream projects. The primary products or building-blocks are ethylene, propylene, butadiene and butenes, and the BTX aromatics.  All other petrochemicals are then produced from them.

Figure 7: Upstream, midstream and downstream product structure of SCIP 
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The processes in the primary product chain can be classified into 3 subsystems: the ethane subsystem, the polycarbonate subsystem and the polyisocyanate subsystem. The whole production network consists of these three subsystems, coupled with the water, sewage, and electricity and heat (steam and hot water) supply systems. This forms the internal industrial system framework of SCIP. Park management is seeking to optimize the whole production cycle by recruiting companies to fill gaps in it, utilizing either primary or by-products. In addition, innovations in utilities described below (six EIP projects) seek to further optimize total resource productivity for the complex. 

SECCO operates the anchor ethylene plant, producing 900,000 mt/a of ethylene, 90,000 mt/a of butadiene, 300,000 mt/a of polystyrene (PS), 250,000 mt/a of polypropylene (PP), 500,000 mt/a of aromatics, 260,000 mt/a of acrylonitrile and eleven other products. 
[See file SCIP Product Flows.doc for a figure that is not final.] 

Figure 8:  Total product chain flow chart of SCIP. Proposed new flows are shown by dotted lines. 

SCIP’s analysis indicated significant possible primary product and by-product exchanges among the site’s company facilities that would, improve overall efficiency of resource use in the park. For instance, polyvinyl chloride (PVC) is a reaction product of chlorine and ethylene. In SCPI, surplus chlorine will be piped from the Shanghai Caustic Soda (Sodium Hydroxide) and PVC Project to BASF to produce MDI/TDI, and the remaining hydrochloric acid will be a reusable by-product. The acid will be returned to the PVC facility and reacted with ethylene to yield PVC. Using the by-product of MDI/TDI as a raw material again, costs will be cut and the utilization of chlorine doubled, yielding both economic and environmental returns. All of these projections assume that production equipment is compatible, quality is assured, and the costs are right. 

Other projected by-product uses include: 

· Another output from Shanghai Caustic Soda (Sodium Hydroxide) and PVC is a salt sludge that has been landfilled as waste. SCIP has recruited a construction products company to use it to make road bed materials and possibly floor tiles. 

· SCIP is recruiting Columbia Chemical Company to use residual oil. Carbon black process units can use the cracked residue of naphtha to produce carbon black for use in making tires.  
· Lucite International Chemical Co., Ltd will recycle two by-products of propylene cyanide: hydrogen cyanide and thiamine, the latter to produce thiol. 

Other possible exchanges include:

· Bayer’s isocyanate project could utilize chlorine, caustic soda and hydrochloric acid from the sodium hydroxide (caustic soda) plant. 
· Bayer’s polycarbonate plant could use carbolic acid and acetone produced by other companies in the park.
· Resin by-products, created in the production of polymer, could be burnt to produce steam. 

These by-product projects need to be seen in the context of SCIP’s strategy for future recruitment to complete the primary product chain and new infrastructure projects. 

Specialty or fine chemical production

Development of specialty chemical (SC) production is a key part of SCIP’s business mission. Such companies generally add more economic value per unit of input than commodity chemicals and, when designed according to green chemistry standards, reduce environmental impacts of their end-use and disposal. The feedstocks provided by companies on-site and in the chemical industry area suggest a wide variety of specialty and fine chemicals. 

Specialty chemicals have significant environmental implications that should guide development of specific products and projects in SCIP:

· Worldwide there are over 80,000 specialty chemicals, the majority without data on their environmental impacts.  

· They are the most common point of chemical contact for the majority of employees and households.

· Many SCs are inherently dissipative, as with paint and other coatings, flocculants, surficants, and adhesives. This means they cannot be easily recycled without special design of the products and their use.

· The by-products of SC manufacturers tend to be more specialized and difficult to recycle or reuse. 

On the other hand, specialty chemicals can have a number of major environmental and economic benefits:

· New catalysts and reagents for chemical production process enable lower temperatures, reduced energy demand, and lower pollution. These products will benefit SCIP companies and other chemical companies in the region.

· Innovative specialty chemicals can replace older products that are more polluting.

· New materials for manufacturing enable production of more durable and less polluting end-user products.

·  The economic value per unit of resource input is generally higher.

The German firm, Degussa, produces specialty chemicals for many markets and is creating a Multi-user site at SCIP for production. Lamberti Chemical Specialties (Shanghai) Company is an Italian manufacturer that also offers a comprehensive list of products. www.degussa.com and http://www.lamberti.com 
Six EIP Projects 
In moving toward an eco-industrial park SCIP investments will focus on several initial projects in addition to the encouragement of cleaner production and by-product utilization within the site’s network of companies. These activities to improve utilization of resources and lower pollution include: use of residual heat to generate electricity, a constructed wetland for tertiary sewage treatment, an ecological forest shelter project, a gray water recycling project, a sludge dehydration & utilization project and a hydrochloric acid by-product project. .

Residual heat electricity generation project: A large amount of unutilized stream is created by facilities in the industrial park as well as from burning hazardous wastes. To get the full use of resources and utilize this wasted steam, the SCIP Administrative Center has designed a residual heat electricity generation project, This utilization of formerly wasted heat will improve the efficiency of resource use and reduces heat pollution. 
A constructed wetland for sewage treatment: Development of a constructed wetland treatment system will provide tertiary treatment for sewage through the action of of plants, microbes, and soil in the wetland. The cost of this process of treatment is low while the efficiency is high, with low maintenance and running cost. This project is planned as a SCIP utility that will return recycled water through a gray water distribution system for secondary uses in the industrial park. A second environmental benefit will be reduction of the dumping of liquid waste into the sea.

Ecological forest shelter belt project: SCIP utilities will plant an ecological forest shelter belt, with tree species selected scientifically for ability to absorb emissions. The shelter belt will include a tree zone, a shrub zone and a grass zone to enhance absorption. Designers project that a dense forest shelter could absorb air pollution significantly: reduce sulfur dioxide 20%, carbon monoxide 35%, and carbolic acid 26%. This project will be considered an SCIP utility. There is some question as to the effectiveness of such greeenbelts to actually absorb emissions. A US environmental consultant with long experience in the petrochemical industry commented, “We used to think this was true, but it really has not happened in practice.” (Lowe 2005d)

Gray water recycling project: Build a gray water recycling pipe network. Recycle wastewater and use the treated water for irrigation, cleaning and landscape design,etc.

Sludge dehydration & comprehensive utilization project: For non-poisonous waste sludge, dehydration treatment will allow the treated sludge to be used as the raw material for roadbeds, fire resistant materials or floor tiles.  

Comprehensive utilization of hydrochloric acid by-product project: This project will electrolyze by-product hydrochloric acid to get chlorine and hydrogen, which enables multi-purpose utilization of resources and further improves the product chain. 

Emergency Response Center 

In 2004 SCIP Administration established an integrated Emergency Response Center with the functions of information collection, transmission, local safety monitoring, accident prevention, emergency response command, and treatment. The Center coordinates with public security, fire-fighting, environmental protection, maritime, and first aid department to ensure safe operation of SCIP. Design of the Center was based on input from resident companies and study of emergency management systems of Houston and Antwerp Chemical Parks, supported by the China-EU Environment Management Cooperation Plan. http://www.scip.com.cn/en/2.asp?id=103 

Figure 9: SCIP Emergency Response Center organization
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Coordination with other chemical industrial parks
SCIP is one major component of a chemical industry area to promote strategic cooperation between it and Shanghai Petrol, the Gaohua Group and Huayi Group. The Total layout of Shanghai Chemical Industry Area calls for this chemical area to be connected with Jinshan petroleum and became the top petrochemical base in the world, with  raw materials moving among the areas and companies sharing other resources.  The chemical area will be planned and developed in coordination with Jinshan and Fengxian districts. 

The base consists of four zones : the Shanghai Chemical Industry Park on the north bank of Hangzhou Bay, the Wujing Chemical Industry Zone in the west, the Wusong Chemical Industry Zone in the north and a tire manufacturing center in Minhang District.

This concentration of petrochemical parks in Shanghai creates both risks and opportunities. The risks are major accidents with hazardous emissions to residential and commercial neighborhoods; an ongoing increased level of air, water, and land pollution; and major economic impacts at the time that supplies of oil and natural gas reach their peak andstart to shrink. The opportunities will be defined by increased markets for by-product utilization, green chemistry innovations in petrochemical processes and products; new biologically-based chemical products; the financial ability to conduct cutting-edge research and development; and the new enterprises that commercialize the results of this R&D. 
Future schedule

 Cooperate with international institutions and organizations
1. Cooperate with UNEP 

Cooperate with UNEP (United Nations Environment Programme) in the field of ecological clean production to improve the level of environmental and energy performance in SCIP company facilities and the park infrastructure. Execute International Declaration on Cleaner Production, introduce experts from UNEP for training and auditing to develop higher energy efficiency throughout SCIP. Follow the cleaner production program to improve the efficiency of resources and the circulation of resources. 

2. Cooperate with EMCP

Cooperate with EMCP (Environmental Management Co-operation Programme) and EIE Asia (Ecole Internationale des Entrepreneurs). Exchange and communicate information and experience with world famous circular or recycling economy regions on their programs, so SCIP management can learn from available experiences and external resources.

Conclusion: evaluation and recommendations
Overall, it is clear that SCIP’ Development Company and Administration Committee and the park’s resident companies have made an excellent beginning on the process of becoming an EIP. In this conclusion we summarize the positive and negative aspects of SCIP’s initial planning to become an eco-industrial park. We review the holistic planning to optimize the production flow through action within and between facilities. We highlight several infrastructure projects that could generate significant environmental problems, such as the hazardous waste incinerator and pipeline for dumping sewage sludge in the ocean. Then we propose a set of policies and strategies that would help SCIP achieve EIP approval. 

Evaluation

SCIP has taken first steps toward becoming an eco-industrial park, as the Shanghai Development and Reform Commission directed in mid-2004. Management implemented some of the following policies and projects from the beginning of site development in 2001, and added others since the NDRC’s directive:

· SCIP management is taking an active role in optimizing the total production flow and identifying opportunities for collaboration among companies to utilize by-products (industrial symbiosis). A number of exchanges have been identified and negotiated.

· SCIP has initiated six projects that will help improve by-product utilization and achieve site-wide resource efficiency, such as constructed wetlands for water treatment and a secondary water recirculation network. 

· SCIP requires companies seeking to locate in the chemical park to submit projections of environmental performance and cleaner production plans for their facilities. Multinationals must adhere to environmental standards of their countries of origin. 

· SCIP itself has applied for ISO 14001 certification and management hopes this will be granted within 2005.

· Several resident multinationals, such as BASF, BP, and Bayer, are at the top of their industry in environmental performance, following Responsible Care guidelines and preparing corporate sustainability reports. 

·  Major specialty chemical firms have located in SCIP and could take a lead in developing green chemistry products and services. 

· Management has established an Emergency Response Center with support from the European Union-China environmental initiative. 

· Several major research institutions will locate facilities in the SCIP R & D Center, providing valuable input to existing companies and the formation of new ones.

· SCIP hosted the Sino-European Green Chemical Industrial Development Conference in 2004, creating awareness of this valuable source of innovation.

SCIP’s management understands EIPs may embody exchanges of by-products but also include other major strategies and features. SCIP actions and plans deal with environmental and resource practices within individual facilities; development of resource recovery infrastructure; landscaping; and a strong emphasis on research and development. 

EIP planners are seeking to optimize the flow of resources in the whole production chain, in so far as a central authority can support decisions that are essentially within and between pairs of companies. This optimization begins with cleaner production within individual plants and then identifies opportunities for local use of both primary products and by-products as transactions among SCIP companies. All of these actions and plans argue that SCIP is making progress toward becoming an eco-industrial park that will help Shanghai and China realize the goals of the Circular Economy. 

However, a review of details of SCIP plans suggests several major issues with some of the steps it has taken toward becoming an EIP. 

· The construction of a high capacity hazardous waste incinerator raises questions about SCIP planners’ confidence in the ability of cleaner production to eliminate or reduce such wastes. 60 million mt/a is a large flow of toxic materials. Such incinerators, even when well designed and managed, often have significant emissions of toxic substances, such as dioxins. (See discussion of this issue below.) 

· Dumping at sea of waste water from the sewage treatment plant that processes effluents from chemical facilities is likely to be environmentally damaging and a missed economic opportunity. There are technologies for deriving secondary water from this resource flow. . (See discussion of this issue below.)

· Monopolies have been granted to the water treatment and incinerator companies and there is no strategy for dealing with the conflict between their need for growing input and the SCIP’s circular economy goal of reducing resource consumption. (Lowe 2005e)

· The SCIP web site and news releases and the web sites of resident companies include no significant mention of the park’s eco-industrial park program or the Circular Economy initiative. Other neglected topics are reduction of climate change, greenhouse gases, and efforts to reduce other emissions. These are all priority topics for managers seeking approval as an EIP. (At the EU-China Eco-Industrial Park Workshop in Hangzhou in August 2005 SCIP’s presentation covered only the Emergency Response Center, without mentioning the effort to make the park an EIP. (Koenig, Andreas, personal communication) 

Recommendations

SCIP is at the beginning of a process to earn the name, “eco-industrial park”, according to world standards and through the State EPA’s EIP Approval Process. The general and specific recommendations that follow are offered to support achieving this status. Some of them may already be part of SCIP’s plans for becoming an EIP but not yet mentioned in project documents or interviews. 

· Develop an integrated vision of SCIP five and ten years in the future. Such a vision is the foundation for setting goals in terms of achieving multi-factor improvement in improved efficiency and reduced pollution, as the Circular Economy demands. It should provide a whole systems context for decision-making on and prioritization of individual projects. 

· Set standards and indicators for all projects guided by the Circular Economy’s multi-factor goals for improvement.

· Apply cleaner production, green chemistry, and resource recovery to SCIP’s own operations and infrastructure. Create strong channels of communication among the different research facilities, SCIP planning department, companies located at the park, and other industrial parks in Shanghai Chemical Industrial Area. 

· Develop a circular economy, cleaner production, and green chemistry research agenda and set priorities to support multi-factor improvement in resource utilization and pollution reduction. 

Organizational recommendations

An eco-industrial park requires a strong adaptive organizational structure, including an EIP planning office, an environmental protection bureau for SCIP, a site-wide environmental management system, a facility managers forum, an environmental managers forum, and a community involvement and outreach office Some of the actions to form this dynamic structure would include:

· Set up an SCIP environmental protection bureau, reporting to top management and with direct links to all other departments, including planning, utilities, operations and maintenance, information systems, engineering and design, and capital management. 

· Review the ISO 14001 environmental management system application for certification and be sure that it includes indicators based upon EIP strategies and the circular economy’s multi-factor improvements in resource efficiency and reductions in pollution.

· Support development of an effective forum of facility managers which meets regularly to consider collaboration in business, technical, environmental, and social matters. Establish a parallel forum for facility environmental managers and SCIP environmental and utilities staff. 

· Open a community involvement office that is a two-way channel for receiving complaints and innovative ideas from individuals and organizations and sharing information on new projects in SCIP. This office can also create community benefit projects. 

Technical and environmental recommendations

SCIP’s technical staff and facility staff are demonstrating innovations in the design of the park’s production flow and utilities. This work may benefit from policies and methods outlined below. We have raised several questions about specific infrastructure projects and offer ways of minimizing their environmental impacts.  

· Combine green chemistry research and practice with innovations in cleaner production as a core strategy for achieving the Circular Economy.

· In completing the production cycle, utilize methods and tools of systems engineering for process integration and optimization of resource use. (See below.)

· Set comprehensive indicators for performance of the park’s operations and infrastructure.

· Each company should set individual indicators and SCIP then compile data on performance into overall measures = park operations + combined facility operations.

· Set up pilot scale demonstrations of renewable energy equipment so the staff of SCIP infrastructure department gains skills in operating these technologies and is ready to ramp up scale when they are financially feasible. (Emissions credits such as sale of CO2 offsets may help financing.) 

· Phase out dumping of any effluents from SCIP into the ocean and recover water from the 2 million mt/y flow of waste water. (See below.)

· Develop an integrated hazardous waste management system, with highest performance emissions control equipment on the incinerator and use of complementary technologies. Sort hazmat flows according to the best mode of treatment, recycling, or reuse. (See below.)

· Verify that there are clear and strong channels for coordination between SCIP’s Emergency Response Center, emergency teams of each company, and municipal emergency services. 

The following sections expand on four of these recommendations.

Avoid dumping of effluents at sea

The plan for disposing of up to 2 million mt/yr of sewage water in the ocean through pipelines is inappropriate in an EIP’s waste management strategy. Even after primary and secondary treatment, this large volume of liquid will still contain a level of toxic materials that an EIP should not released to the marine environment. Furthermore, alternative technologies would enable SCIP to reclaim a very large flow of secondary water. 

The waste water treatment plant managers plan to dewater and incinerate its sludge output. This is a relatively inefficient means of processing, requiring extensive energy inputs. A commercially proven technology is available that dematerializes sludge, produces methane (for generating electricity) and reusable water, and leaves a relatively small physical residue. The multi-stage technology does not require dewatering before the methane digestion process. (Rozich and Bordacs undated) Turning SCIP’s sludge into energy and usable water would be a significant contribution to the Circular Economy of Shanghai. 

Develop an integrated hazardous waste management system 

This 60,000 mt/y incineration project suggests that SCIP management expects that a high volume of hazardous waste will be generated by SCIP companies and will be treated by a technology likely to create more hazardous emissions than competing technologies. It is not being build to international highest standards. but to the national pollution control standard for hazardous waste incineration, co-issued by State Environmental Protection administration of China and State Qualify Supervising Administration of State on Nov.12, 2001, effective on Jan. 01, 2002 (GB 18484-2001). The investment has already been made for this facility, but there are ways to reduce the risk of pollution.

Rigorous practice of cleaner production and green chemistry in the facilities should reduce the volume processed significantly below this projected level, as with the sewage sludge just discussed. (Lowe 2005d) 

First, SCIP should insure that strong support services for cleaner production, particularly hazardous waste reduction, are available to companies in the park. This is especially important for the smaller firms that don’t yet match the cleaner production records of companies like BASF or Bayer. Support for meeting the international standards for Responsible Care in the chemical industry should be the baseline for all SCIP companies. (Lowe 2005e)

Hazardous substances should be sorted by type at the facility, to assure the most effective mode of treatment. Bottom residues from reaction vessels and tanks for different processes may require different treatment and should not be mixed. Solvents may be recycled. Catalysts may require neutralization. 

Integrated management of hazardous materials should use several technologies in addition to incineration, which could include absorption into the coking process, neutralization, deep-well injection (at least 1.600 meters), and recycling. Finally, the highest quality emissions control equipment should be installed on the incinerator, avoiding emissions of such toxic substances as dioxin and NOx. (Lowe 2005d and see also, US-EPA http://www.epa.gov/epaoswer/hazwaste/combust/ )

Utilize methods of systems engineering to optimize resource flows

Within the field of systems engineering, researchers and working engineers have created methods and tools for process integration. This is a holistic approach to the design and operation of complex systems, such as individual facilities within SCIP, or at the level of a whole petrochemical complex. Well applied, process integration enables chemical industry designers to co-optimize flows of materials, energy, and water, after optimizing each independently. The method has been profitably applied in major individual petrochemical facilities as well as other flow industries like metallurgy and utilities like sewage plants. The basic approach can be scaled up to work with SCIP’s complex of facilities and utilities. 

Mahmoud el-Halwagi is a world leader in process optimization techniques. He and co-authors define the basic design problem: 

“Given a number of processing facilities -- each with a certain demand for resource consumption and a certain production of by-products and discharges -- develop a resource exchange network that minimizes the usage of fresh resources and terminal waste discharge.

“To solve this problem, data must first be collected on the process requirements and discharges (e.g., flow rate, composition, etc.). Using resource reuse pinch analysis (El-Halwagi et al., 2003), we can determine rigorous targets for minimizing the usage of fresh resources and for minimizing the discharge of terminal wastes. Pinch analysis also determines the optimal strategies for allocating by-product and waste streams to process units for effective recycling, reuse, or utilization. The approach can also be used to suggest process design changes in each plant so as to improve the overall performance of the material exchange network”. (el-Halwagi et al 2004 and other citations for this author)

Shanghai-based Bayer Technology Asia is a company with expertise in the field of systems engineering and process integration for optimization of resource utilization. This unit of Bayer works internally to the company’s faciliites, but is also available to apply this integrated approach in SCIP as well as Shanghai Caohejing Hi-Tech Park. (Lowe 2005e)

Green Chemistry R&D and practice

SCIP’s co-hosting of the Sino-European Green Chemical Industrial Development Conference laid a valuable foundation for making green chemistry a major foundation for the park becoming an EIP. This field of innovation provides a basis for coordinating the work of the R & D institutions located in SCIP, for process and product improvement in resident companies, and for stimulating development of new enterprises, especially in downstream specialty chemical companies. 

SCIP is providing space for a major petrochemical R & D Center including labs for such institutions as Sinopec Shanghai Research Institute of Petrochemical Technology and East China University of Science and Technology National Technology Transfer Center. As suggested above, green chemistry should be one of the core areas of research.  ’

Green Chemistry R & D searches for new solutions in several basic areas: 

Changes in chemical process design: 

· Alternative pathways for synthesis that reduce pollution and energy consumed;

· Alternative catalysts and reagents for chemical production processes;

· Software tools for multi-value complex process design; 

· Analytic tools for monitoring and controlling processes.

Changes in manufacturing processes using chemicals:

· Process intensification, getting more output per unit of chemical input;

· Alternative catalysts, reagents, enzymes, and feedstocks for specialty chemical companies and industry in general.

New products that serve the functions of polluting chemicals:

· Benign petrochemical products;

· Liquefied and supercritical CO2;

· Biomaterials such as bioplastics;

· Biofuels such as ethanol and methanol for direct use or as feedstock to provide hydrogen for fuel cells.

Companies in a green chemistry cluster would support changes in cracking and synthesis processes and new product development for the major petrochemical facilities. They would also create their own new products from petrochemical feedstocks and renewable materials for the broader market. The park and its anchor tenants and the developer could encourage the cluster members by creating a business incubator providing space, assistance in financing, and administrative support for startups. 

Final thoughts

This evaluation and set of recommendations suggests that Shanghai Chemical Industry Park has made a very promising start on the process of becoming an eco-industrial park. There are definitely some serious issues that must be resolved. However, park management has undoubtedly already implemented some of the recommendations made here as the result of its study of other eco-industrial park efforts and best management practices in the petrochemical industry. There is a great deal of common sense involved in becoming an EIP, along with rigorous technical analysis and innovation.

The Circular Economy initiative in China and in Shanghai provides a challenging context for EIP planning and implementation. Achieving multi-factor improvements in efficiency of resource use and reduction of pollution requires a systems approach, integrating all aspects of SCIP’s management, investments, and infrastructure to provide leadership and guidance to its resident companies.   
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		表 2.5                    各TDI装置单位产品原材料消耗、能耗和排污量的比较

		项目		拜尔TDI		拜尔MDI		巴斯夫MDI		巴斯夫TDI		国内水平MDI

		氯气 （kg/t产品）		895		578		587		880		622

		CO (Nm3/t产品)		357		134		249		288		250

		水（t/t产品）		8.9		4.2		238		628		740

		电（KWh/t产品）		427		278		414		981		965

		综合能耗（万KJ/t产品）		1196.8		400		--		--		1329.2

		废气 （Nm3/t产品）		19		35		128		46000		176

		废水 （t/t产品）		0.16		0.243		0.85		2.4		2.2

		废渣（kg/t产品）		62		0.1		0.5		60		500

		项目		拜尔MDI		国内水平MDI

		综合能耗（万KJ/t产品）		400		1329.2

		废水 （kg/t产品）		243		2200

		废渣（kg/t产品）		0.1		500

		表 2.46                    各TDI装置单位产品原材料消耗、能耗和排污量的比较

		项目		拜耳		巴斯夫		国内水平		拜耳以前的工程

		氯气 （kg/t产品）		895		880		960		944

		CO (Nm3/t产品)		357		288		405		378

		水（t/t产品）		8.9		628		856		43

		电（KWh/t产品）		427		981		1150		397

		综合能耗（KJ/t产品）		11.968x106		--		15.803x106		14.854x106

		废气 （万Nm3/t产品）		0.0019		4.6		4.7		0.0023

		废水 （t/t产品）		0.16		2.4		2.6		0.8

		废渣（t/t产品）		0.062		0.06		0.11		0.143

		表 2.57             各MDI装置单位产品原材料消耗、能耗和排污量的比较

		项目		拜尔		BASF		国内水平		拜耳以前的工程

		氯气 （kg/t产品）		578		587		622		591

		CO (Nm3/t产品)		134		249		250		243

		水（t/t产品）		4.2		238		740		59

		电（KWh/t产品）		278		414		965		261

		综合能耗（KJ/t产品）		4x106		--		13.292x106		8x106

		废气 （Nm3/t产品）		35		128		176		--

		废水 （kg/t产品）		243		85		2200		--

		废渣（kg/t产品）		0.1		0.5		500		--





乙烯部分能耗

		表 2.13 赛科乙烯工程部分装置单位产品能耗与国外先进水平的比较

		比较参数		乙醇及酯装置				丙烯 氰装置

				本工程		国际先进水平		本工程		国际先进水平

		装置规模（万吨/年）		15		14		26		45

		用电量（度/吨产品）		7		10		153		165

		新鲜水量（吨水/吨产品）		--		--		1.3		0.3

		排水量（吨水/小时）		0.18		3.5		67		77

		单位排水量（吨水/吨产品）		0.01		0.2		2.1		1.6





乙烯部分水耗

				单位产品废水排放量（吨水/吨产品）

		装置名称		SPC project		advanced level in China

		ethane		0.28		0.42

		芳烃抽提		0		0.067

		丁二稀抽提		0.045		0.38

		cinnamene		0.0156		3.07

		polystyrene		0.32		0.48

		polyethylene		0.16		0.2

		polypropylene		0.192		0.857





部分乙烯产品废水排放比较（英）

				compare of waste water emission per unit product of ethylene industry				ton waste water/ton product

		装置名称		SECCO		advanced level in china

		ethylene		0.28		0.42

		Styrene		0.0156		3.07

		Polystyrene		0.32		0.48

		Polyethylene		0.16		0.2

		polypropylene		0.192		0.857
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		表 2.24 赛科乙烯工程单位产品主要污染物排放量与国内主要的大型乙烯项目的比较

		项目名称		乙烯生产规模 （万吨/年）		污染物年排放量（吨）

						SO2		TSP		COD		油

		本项目		90		6115		1341		2475		234

		南海石油化工合资项目		80		7585		1837		735		22

		福建炼油乙烯合资项目		60		4791		2417		3355		128

		以及扬子巴斯夫一体化基地		60		7924		1608		2664		63
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中石油

		摘自《中石油天然气集团公司年鉴》2002

		2001年集团公司的非上市公司

		废气排放总量		758.39亿立方米

		SO2		5.45万吨

		烟尘		3.11万吨

		废水		3097万吨

		石油类		141吨

		COD		3028吨

		TSP		1267吨

		固废		196.3万吨

		综合利用		70万吨

		节能		19.1万吨/标煤

		节水		1224万立方米

		工业水重复利用率		86%

		2001年集团公司工业总产值		35,478,959万元

		未上市企业工业总产值		1641,154万元





工业经济统计

		

		《中国工业经济统计年鉴》2003

		2002年度

				全国水平				中石油		中石化

						比上年增加

		工业总产值		110776.48亿元		18.20%		3547.8959亿元		3805.54

		工业增加值		32994.75亿元		16.47%		1601.2679亿元		980.92

		产品销售收入		109485.77亿元		16.81%		3522.9216亿元

		利润总额		5784.48亿元		22.20%		434亿元		182.44





乙烯

		

		项目		产品		工艺		规模（万吨/年）		新鲜用水量（t水/t产品）		排水量（t/h）		单位排水量(t水/t产品)		用电量（度/t产品）		能耗（104kj/t）

		SCIP		苯乙烯				50				0.975		0.0156				883.5

		国内A厂		苯乙烯				6				23		3.07

		国内B厂		苯乙烯

		上海石化乙烯		苯乙烯

		SCIP		丙烯晴		丙烯氨氧化法		26		1.3		67		2.1		152.61		438.13

		美国GL		丙烯晴				45		0.3		77		1.6		165

		美国LIMA		丙烯晴				19		2.3		74		3.5		360

		SCIP		丁二烯				9				0.51		0.045				823.9

		国内A厂		丁二烯				5				2.56		0.41

		国内B厂		丁二烯				6.5				3.5		0.43

		上海石化乙烯		丁二烯				5.3				2.5		0.38

		SCIP		芳烃		甲酰基吗啉萃取精馏		20				0		0				234.5

		国内A厂		芳烃				10				2.6		0.208

		国内B厂		芳烃				15				1.8		0.096

		上海石化乙烯		芳烃				30				2.5		0.067

		SCIP		聚苯乙烯		本体聚合		30				4		0.32				210.2

		国内A厂		聚苯乙烯				5				3		0.48

		国内B厂		聚苯乙烯

		上海石化乙烯		聚苯乙烯

		SCIP		聚丙烯		气相聚丙烯工艺		25				6		0.192				513.8

		国内A厂		聚丙烯				7				6		0.857

		国内B厂		聚丙烯				14				22		1.257

		上海石化乙烯		聚丙烯

		SCIP		聚乙烯		气相流化床		50				10		0.16				841.5

		国内A厂		聚乙烯				10				10		0.8

		国内B厂		聚乙烯				20				7.3		0.292										换算公式

		上海石化乙烯		聚乙烯				8				2		0.2										1MWhr=3.6 gigaJoule

		SCIP		乙醇及酯		BP乙烯直接水合		15				0.18		0.01		7		699.766						1 tonne coal=8063 KWhr

		英国Lima		乙醇及酯				14				3.5		0.2		10		390*104

		SCIP		乙烯				90				31.5		0.28				2299				792.09吨标煤

		国内A厂		乙烯				45				88.4		1.57

		国内B厂		乙烯				30				20.9		0.56

		上海石化乙烯		乙烯				39				20.7		0.42

												184.48		4.332				2998.766		69.44296gigajoule		2392.6吨标煤

												349.66		7.372

												695.64		14.534

												1359.78		28.788

		正常工矿下连续排放的生产污水水量为329吨/小时，按年操作8000小时考虑， 年生产污水排放总量为263.2万吨。本工程9套装置每年的总产品量为459.59万吨，所以

				每吨产品的排放污水量为0.57吨。

				单位产品的新鲜水量=3503.2/459.59=7.62吨水/吨产品

				水的重复利用率=循环水量/（循环水量+新鲜水量）%=132884.5/（132884.5+4379）=96.8%

				回用水率=回用水量/（回用水量+污水排放量 ）





能源统计

		

		《中国能源统计年鉴》2002年

		GDP		104,791亿元

		工业GDP		46,536亿元

		能源消耗总量		148,222万吨标煤

		万元GDP能源消费总量		2.63吨标煤

		乙烯综合能耗		公斤标煤/吨乙烯				注：

		中国		1212公斤标准煤/吨产品						7吨标煤=4.7吨标油

		日本		714公斤标准煤/吨产品						1吨标油=1.489吨标煤

		上海2002		1023公斤标煤/吨产品						1吨标煤=0.67吨标油

		江苏2002		1017.6公斤标煤/吨产品						一吨标煤=700万大卡

		国际一般水平		893公斤标煤		600公斤标准油/吨产品

		国际最佳水平		600-785公斤标煤=692		420-550万大卡		石脑油

				785-828=806		550-580万大卡		轻柴油

		LUMMUS		714		500万大卡		石脑油

		国内平均水平		1316公斤标煤		921万大卡/吨乙烯

		赛科乙烯装置		792吨标煤

		中国石化		1278吨标煤		894.7万大卡/吨乙烯

		中国石油		1183吨标煤		794.6吨标油

		茂名乙烯		925吨标煤		621.45吨标油		中国能耗最低的乙烯装置

		乙烯综合能耗		公斤标煤/吨乙烯

		this project		792

		Maoming ethane project		925

		China		1316

		International Average		893

		international best level		692

		Lummus		714

				单位排水量（吨水/吨产品）

		装置名称		本工程		国内先进水平

		乙烯装置		0.28		0.42

		芳烃抽提装置		0		0.067

		丁二稀抽提装置		0.045		0.38

		苯乙烯装置		0.0156		3.07

		聚苯乙烯装置		0.32		0.48

		聚乙烯装置		0.16		0.2

		聚丙烯装置		0.192		0.857





BASF

		

				废水(百万米3)		COD吨		N吨		废气污染物吨		SO2吨		DUST		sales(百万欧元)		万元人民币		能源消耗million MWh		等值万吨标准煤

		2003		175		94200		20400		81800		6300		1600		33865.3		34407144.8		23.1		286.4938608458

				0.0000050862		0.0027378035						0.0001831015										0.083265805

		2002				91500		22300		85600		6600		1700		32519		33039304

				BASF Group: Waste management  

				Thousand metric tons		2002		2003						Worldwide, BASF produced approximately 1.5 million metric tons of waste in 2003 (2002: 1.61 million metric tons). Oil and gas exploration accounted for 45,500 metric tons. Building rubble now accounts for the large majority of waste at BASF; the remainder

				Waste, total		1610		1500		0.0435955965

				Recycled waste		376		480		0.32

				Disposed waste		1234		1020

				Classification of disposed waste

				Disposed waste		1234		1020

				Thereof hazardous		449		330

				Thereof non-hazardous Abfälle		785		690

				Disposal methods

				Disposed waste		1234		1020

				Thereof landfilled		207		190

				Thereof incinerated		920		730

				Other		107		100

				Energy balance

				能源消耗million MWh		等值万吨标准煤

		2003		23.1		286.4938608458

						0.083265805

				In 2003, 23.1 million MWh of fossil fuels and residual waste was used in central power plants to generate steam and electricity in the BASF Group.

				As a result, 3.8 million MWhel of electrical power was generated, primarily by means of cogeneration technology. This corresponded to 31 percent of the BASF Group’s total electricity needs of 12.5 million MWhel in 2003. The remaining electricity was purch

				In 2003, a total of 52.8 million metric tons of process steam was provided via steam networks within the BASF Group. Worldwide, 48 percent of this amount was generated by using excess heat from chemical reactions and by thermal recycling of waste.





各装置－单独能耗

		序号		项目名称及规模		建设单位		产量（万吨）		新鲜水量-生产m3/h		新鲜水量-生活 m3/h		循环水m3/h		脱盐水（m3/h）		电（Mw）		煤t/a		燃料油（万吨/a）		燃料气t/a		超高压蒸汽（吨/h）		高变压蒸汽t/h		高压蒸汽t/h		中压蒸汽t/h		低压蒸汽t/h		氮气（m3/h）		空气（m3/h）		冷负荷Kj/h		综合能耗 Kj		投产后预计工业总产值（万元）

		1		90万吨/年乙烯工程		赛科石油化工股份公司		503		5000		100		142361				140				22.6		49		12.2		27.3		59.6		175.7		4										1090976

				年度用量						40000000		800000		1138888000		0		1120000		0		226000		49		97600		218400		476800		1405600		32000		0		0		0

				折算耗能(万大卡)						2800000		56000		113888800		0		316736000		0		226000000		49000		8979200		19219200		36236800		92769600		1760000		0

				折算能耗(KJ)						117600000		2352000		4783329600		0		13302912000		0		9492000000		2058000		377126400		807206400		1521945600		3896323200		73920000		0				0		34376773200

		2		1万吨/年聚异氰酸酯		拜耳涂料系统上海公司		1.15		120		0		0		0.021		1				312		0		0		0		0		0		2										39340

				年度用量						960000		0		0		168		8000		0		3120000		0		0		0		0		0		16000		0		0		0

				折算耗能(万大卡)						67200		0		0		386.4		2262400		0		3120000000		0		0		0		0		0		880000		0

				折算能耗(KJ)						2822400		0		0		16228.8		95020800		0		131040000000		0		0		0		0		0		36960000		0				0		131174819428.8

		3		LDA		拜耳涂料系统上海公司

		4		5万吨/年HDI		拜耳涂料系统上海公司		5		20		1		550		3		1.65		0		0		0		7		7		0		1.8		0		233.3		250		2445

		5		5万吨/年聚碳酸酯		拜耳聚合物（上海）公司		17		137		0		5593		0		81200				0.171		162		0		0		5		21.8		17								39210000		169332

				年度用量						1096000		0		44744000		0		649600000		0		1710		162		0		0		40000		174400		136000		0		0		0

				折算耗能(万大卡)						76720		0		4474400		0		183706880000		0		1710000		162000		0		0		3040000		11510400		7480000		0

				折算能耗(KJ)						3222240		0		187924800		0		7715688960000		0		71820000		6804000		0		0		127680000		483436800		314160000		0				0		7716884007840

		6		MDI、TDI、聚醚		拜耳聚氨酯公司																																				19842		75000

		7		6万吨/年聚四氢呋喃		巴斯夫化工有限公司		14		150		0		2640		26		14.34		0		0		12		0		0		0		17		115		320		500		0				119700

				年度用量						1200000		0		21120000		208000		114720		0		0		？		0		0		0		136000		920000		2560000		4000000		0

				折算耗能(万大卡)						84000		0		2112000		478400		32442816		0		0				0		0		0		8976000		50600000		384000

				折算能耗(KJ)						3528000		0		88704000		20092800		1362598272		0		0				0		0		0		376992000		2125200000		16128000				0

		8		聚异氰酸酯（HDI单体）		BASF聚氨酯有限公司																																						263195

		9		上海联合异氰酸酯项目		上海联恒异氰酸酯公司, 巴斯夫聚氨酯公司, 亨斯迈聚氨酯公司		143		674		10.3		24375		11.7		26.283				0		0		0		0		0		27.66		132		4040		5016						149067

				年度用量						5392000		82400		195000000		93600		210264		0		0		0		0		0		0		221280		1056000		32320000		40128000		0

				折算耗能(万大卡)						377440		5768		19500000		215280		59462659.2		0		0		0		0		0		0		14604480		58080000		4848000

				折算能耗(KJ)						15852480		242256		819000000		9041760		2497431686.4		0		0		0		0		0		0		613388160		2439360000		203616000				0		6597932342.4

		10		25万吨/年烧碱和30万吨/年聚氯乙烯项目		天原华胜化工有限公司		115		839		26.2		23860		196.7		108						224000								21		62										110274

				年度用量						6712000		209600		190880000		1573600		864000		0		0		224000		0		0		0		168000		496000		0		0		0

				折算耗能(万大卡)						469840		14672		19088000		3619280		244339200		0		0		224000000		0		0		0		11088000		27280000		0

				折算能耗(KJ)						19733280		616224		801696000		152009760		10262246400		0		0		9408000000		0		0		0		465696000		1145760000		0				0		22255757664

		11		20万吨/年苯酚丙酮;10万吨/年丁苯橡胶;20万吨/年ABS		中石化高化公司		65		942.3		4.5		12000		89.3		25.567		0				774						44.6		68.6		58.1

		12		9万吨/年MMA		璐彩特国际化工（中国）公司		9		90		0.9		9579		11.5		3.87				2.6								21.5												210860		54338

				年度用量						720000		7200		76632000		92000		30960		0		26000		0		0		0		172000		0		0		0		0		0

				折算耗能(万大卡)						50400		504		7663200		211600		8755488		0		26000000		0		0		0		13072000		0		0		0

				折算能耗(KJ)						2116800		21168		321854400		8887200		367730496		0		1092000000		0		0		0		549024000		0		0		0				0		2341634064

		13		天原搬迁10万吨烧碱		天原化工有限公司		29		269		0		0		0		293820		2225		0		0		0		0		0		17.4		0		200		700		16069000				32000

				年度用量						2152000		0		0		0		2350560000		2225		0		0		0		0		0		139200		0		1600000		5600000		128552000000

				折算耗能(万大卡)						150640		0		0		0		664738368000		1557500		0		0		0		0		0		9187200		0		240000

				折算能耗(KJ)						6326880		0		0		0		27919011456000		65415000		0		0		0		0		0		385862400		0		10080000				128552000000		28048031140280

		14		舒驰塑料容器		舒驰容器（上海）公司

		15		工业区气体工程		SINOPAL				31.5		0		0		27.25		337500		0		0		0		13.75		0		0		0		0		0		0		0				43575

				年度用量						252000		0		0		218000		2700000000		0		0		0		110000		0		0		0		0		0		0		0

				折算耗能(万大卡)						17640		0		0		501400		763560000000		0		0		0		10120000		0		0		0		0		0

				折算能耗(KJ)						740880		0		0		21058800		32069520000000		0		0		0		425040000		0		0		0		0		0				0		32069966839680

		16		污水处理厂						1.125		0		0		0		0.152		0		0		0		0		0		0		0		0		0		0		0

		17		热电联供项目						450		500		0		0		9600				968000

		18		化工区供水工程								16.25		0		0		?





各装置－整合能耗

		

		序号		项目名称及规模		建设单位		建设单位		产量（万吨）		新鲜水量-生产m3/h		新鲜水量-生活 m3/h		循环水m3/h		脱盐水（m3/h）		电（Mw）		煤t/a		燃料油（万吨/a）		燃料气t/a		超高压蒸汽（吨/h）		高变压蒸汽t/h		高压蒸汽t/h		中压蒸汽t/h		低压蒸汽t/h		氮气（m3/h）		空气（m3/h）		冷负荷Kj/h		综合能耗 Mj		投产后预计工业总产值（万元）

		1		90万吨/年乙烯工程		赛科石油化工股份公司		赛科石油化工股份公司		503		5000		100		142361				140				22.6		49		12.2		27.3		59.6		175.7		4										1090976

		2		1万吨/年聚异氰酸酯		拜耳涂料系统上海公司		拜耳涂料系统上海公司		1.15		120		0		0		0.021		1				312		0		0		0		0		1.6Mpa-2		0

		3		LDA		拜耳涂料系统上海公司		拜耳涂料系统上海公司

		4		5万吨/年HDI		拜耳涂料系统上海公司		拜耳涂料系统上海公司		5		20		1		550		3		1.65		0		0		0		7		7		0		1.8		0		233.3		250		2445

		7		6万吨/年聚四氢呋喃		巴斯夫化工有限公司		巴斯夫化工有限公司		14		150		0		2640		26		14.34		0		0		12		0		0		0		17		115		320		500		0

		8		聚异氰酸酯（HDI单体）		BASF		BASF

		9		上海联合异氰酸酯项目		上海联恒异氰酸酯公司		上海联恒异氰酸酯公司, 巴斯夫聚氨酯公司, 亨斯迈聚氨酯公司		143		674		10.3		24375		11.7		26.283				0		0		0		0		0		27.66		132		4040		5016

		10		25万吨/年烧碱和30万吨/年聚氯乙烯项目		天原华胜化工有限公司		天原华胜化工有限公司		115		839		26.2		23860		196.7		108						224000								21		62

		11		20万吨/年苯酚丙酮;10万吨/年丁苯橡胶;20万吨/年ABS		中石化高化公司		中石化高化公司		65		942.3		4.5		12000		89.3		25.567						774						44.6		68.6		58.1

		13		天原搬迁10万吨烧碱		天原化工有限公司		天原化工有限公司		29		269		0		0		0		293820		2225		0		0		0		0		0		17.4		0		200		700		16069000

		14		舒驰塑料容器		舒驰容器（上海）公司		舒驰容器（上海）公司

		15		工业区气体工程				SINOPAL				31.5		0		0		27.25		337500		0		0		0		13.75		0		0		0		0		0		0		0

		16		污水处理厂								1.125		0		0		0		0.152		0		0		0		0		0		0		0		0		0		0		0

		17		热电联供项目								450		500		0		0		9600				968000

		18		化工区供水工程										16.25		0		0		?

				总计								8496.925		658.25		205786		353.971		641236.992				0		0		32.95		34.3		104.2		329.16		371.1		4793.3		6466		16071445

				年度用量								67975400		5266000		1646288000		2831768		5129895936		2225		968334.6		224835		263600		274400		833600		2633280		2968800		38346400		51728000		128571560000

				折算耗能(万大卡)								4758278		368620		164628800		6513066.4		1450734570700.8		1557500		968334600		224835000		24251200		24147200		63353600		173796480		163284000		5751960

				折算能耗(KJ)								199847676		15482040		6914409600		273548788.8		60930851969433.6		65415000		40670053200		9443070000		1018550400		1014182400		2660851200		7299452160		6857928000		241582320				128571560000		61136097902218.4

		5		5万吨/年聚碳酸酯		拜耳聚合物（上海）公司		拜耳聚合物（上海）公司		17		137		0		5593		0		81200				0.171		162		0		0		5		21.8		17								39210

		6		MDI、TDI、聚醚		拜耳聚氨酯公司		拜耳聚氨酯公司																																				19842

		12		9万吨/年MMA		璐彩特国际化工（中国）公司		璐彩特国际化工（中国）公司		9		90		0.9		9579		11.5		3.87				2.6								21.5												210860





各装置

		序号		项目名称及规模		建设单位		新鲜水量-生产m3/h		新鲜水量-生活 m3/h		循环水m3/h		产量（万吨）		电（kwh）		蒸汽（吨/h）		新鲜水（吨/h）		燃料（万吨）		土地面积（公顷）		总投资（亿RMB）		能耗（104kj/吨产品）		废弃物（吨）		废物综合利用(t/y)		废水(万吨/year)		COD(t/y)		废气（亿米3/y）		SO2(t/y)

		1		90万吨/年乙烯工程		赛科石油化工股份公司		5000		100		140000		503		140000		280		5000		72		204.14		183.47		2299		15233.86		2547		454.64		1173.66		177.567		5733.44

		2		1万吨/年聚异氰酸酯		拜耳涂料系统上海公司		120						1		1000		2		10		0		2		2.44				30		0		0.4		0.28kg/y		1.12		31.26

		3		LDA		拜耳涂料系统上海公司

		4		5万吨/年HDI		拜耳涂料系统上海公司																								35		35		2.8		17.63		0.0219

		5		20万吨/年聚碳酸酯		拜耳聚合物（上海）公司		137		N/A		5593		17		81200		44		137		0.0162		17.72		28.7				22308		21200		42.4		287.9		1.232		101.64

		6		MDI、TDI、聚醚		拜耳聚氨酯公司																								12556		12546		214.27				27.76

		7		6万吨/年聚四氢呋喃		巴斯夫化工有限公司								14		50000		132		148										11622.43		0		8.4		103.76		40.28		22.4

		8		聚异氰酸酯（HDI单体）		BASF

		9		上海联合异氰酸酯项目		上海联恒异氰酸酯公司, 巴斯夫聚氨酯公司, 亨斯迈聚氨酯公司		674		10.3		24375		143		26283		160		10		0		45		83.19				9985		36		114.056		912.39		17.32		0.86

		10		25万吨/年烧碱和30万吨/年聚氯乙烯项目		天原华胜化工有限公司		839		26.2		23860		115		108000		83		839		2.24		34.3		41.63				29808.6		20800		271.36		not available		45.6		not available

		11		20万吨/年苯酚丙酮;10万吨/年丁苯橡胶;20万吨/年ABS		中石化高化公司		942.3		4.5		12000		65		26000		171		942		0.0774		7.36		36.42				3036.76		1800		803.36		5792.9		74.37		1823.5

		12		9万吨/年MMA		璐彩特国际化工（中国）公司		90		0.9		9579		9		3870		21.5		90		2.6		not available		16		18920.4Mj/t产品		2769		160		26.08		1.174		11.74		2297.9

		13		天原搬迁10万吨烧碱		天原化工有限公司		269						29		29382		17.4		269		2225		21.15		7.51				1560		0		80		0		0.43		44.16

		14		舒驰塑料容器		舒驰容器（上海）公司

		15		工业区气体工程				8071.3		141.9		215407								25.2万t/a														0		0		3.58		1.28

		16		污水处理厂																9000t/a		152kwh/a		0.22		0.4082				1333.3		0		233.33		2333.3		0		0

		17		热电联供项目																450		9.68*105吨柴油		14.5		27.19								52				3448		14309.2

		18		化工区供水工程																						3.998				0		0		182.5		109.5		0		0

				化工区保税仓库										896		29844				99920										195.3		34.65		1.2312		2.46

																				12.49		99920





工艺先进性

		

		表 2.5                    各TDI装置单位产品原材料消耗、能耗和排污量的比较

		项目		拜尔TDI		拜尔MDI		巴斯夫TDI		巴斯夫MDI		国内水平TDI		国内水平MDI

		氯气 （kg/t产品）		895		578		880		587		960		622

		CO (Nm3/t产品)		357		134		288		249		405		250

		水（t/t产品）		8.9		4.2		628		238		856		740

		电（KWh/t产品）		427		278		981		414		1150		965

		综合能耗（万KJ/t产品）		1196.8		400		--		--		1580.3		1329.2

		废气 （Nm3/t产品）		19		35		46000		128		47000		176

		废水 （t/t产品）		0.16		0.243		2.4		0.85		2.6		2.2

		废渣（kg/t产品）		62		0.1		60		0.5		110		500

		项目		拜尔MDI		国内水平MDI

		综合能耗（万KJ/t产品）		400		1329.2

		废水 （kg/t产品）		243		2200

		废渣（kg/t产品）		0.1		500





乙烯装置平均能耗图

		Average Comprehensive Energy Consumption of Ethylene Project(naphtha as feedstock)

		乙烯综合能耗		kg standard coal/1 ton ethylene
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乙烯装置平均能耗图
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环境年鉴

		

		《中国环境年鉴》2003年

		2002年		上海地区		石油加工及炼焦业		化学原料业

		工业总产值		42,104,446.1万元		44,476,745万元		47,115,436万元

		单位工业增加值废水排放强度		30.576吨/万元

		单位工业增加值COD排放强度		2公斤/万元

		单位工业增加值SO2排放强度		15公斤/万元

		工业用水量		1,366,778万吨		1,264,075万吨		3,021,350万吨

		重复用水量		654133万吨		1,166,388万吨		2,558,009万吨

		工业废水量		64857万吨		54869万吨		321416万吨

		COD		47812.2吨		60245.8		487129.7

		石油类		1454.6吨		2980.5		5195

		NH3-N		5052.3吨		18285.3		192679.2

		废水达标排放量				51966		285586

		工业废气排放量		7440亿立方米		4763		10817

		SO2		324920吨		372961		735844

		固体废物		1595万吨		1302		6050

		危险废物		33万吨		41.52		571.63

		固废综合利用量		1604万吨（其中包括往年储存的45万吨）		903		4090

		工业能源消耗		3973.15万吨标煤/万元		8478.69万吨标煤		14507.73万吨标煤

		工业总产值能耗		0.47吨标煤/万元

		工业增加值能耗		1.72吨标煤/万元

		GDP总值能耗		1.13吨标煤/万元





装置单位产品排水量比较（吨水/吨产品）
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乙烯装置平均综合能耗（以石脑油为原料）
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Kg standard coal/ton ethane


Average energy cost in ethane industry  using naphtha as feedstock)
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乙烯


			


			项目			产品			工艺			规模（万吨/年）			新鲜用水量（t水/t产品）			排水量（t/h）			单位排水量(t水/t产品)			用电量（度/t产品）			能耗（104kj/t）


			SCIP			苯乙烯						50						0.975			0.0156						883.5


			国内A厂			苯乙烯						6						23			3.07


			国内B厂			苯乙烯


			上海石化乙烯			苯乙烯


			SCIP			丙烯晴			丙烯氨氧化法			26			1.3			67			2.1			152.61			438.13


			美国GL			丙烯晴						45			0.3			77			1.6			165


			美国LIMA			丙烯晴						19			2.3			74			3.5			360


			SCIP			丁二烯						9						0.51			0.045						823.9


			国内A厂			丁二烯						5						2.56			0.41


			国内B厂			丁二烯						6.5						3.5			0.43


			上海石化乙烯			丁二烯						5.3						2.5			0.38


			SCIP			芳烃			甲酰基吗啉萃取精馏			20						0			0						234.5


			国内A厂			芳烃						10						2.6			0.208


			国内B厂			芳烃						15						1.8			0.096


			上海石化乙烯			芳烃						30						2.5			0.067


			SCIP			聚苯乙烯			本体聚合			30						4			0.32						210.2


			国内A厂			聚苯乙烯						5						3			0.48


			国内B厂			聚苯乙烯


			上海石化乙烯			聚苯乙烯


			SCIP			聚丙烯			气相聚丙烯工艺			25						6			0.192						513.8


			国内A厂			聚丙烯						7						6			0.857


			国内B厂			聚丙烯						14						22			1.257


			上海石化乙烯			聚丙烯


			SCIP			聚乙烯			气相流化床			50						10			0.16						841.5


			国内A厂			聚乙烯						10						10			0.8


			国内B厂			聚乙烯						20						7.3			0.292															换算公式


			上海石化乙烯			聚乙烯						8						2			0.2															1MWhr=3.6 gigaJoule


			SCIP			乙醇及酯			BP乙烯直接水合			15						0.18			0.01			7			699.766									1 tonne coal=8063 KWhr


			英国Lima			乙醇及酯						14						3.5			0.2			10			390*104


			SCIP			乙烯						90						31.5			0.28						2299						792.09吨标煤


			国内A厂			乙烯						45						88.4			1.57


			国内B厂			乙烯						30						20.9			0.56


			上海石化乙烯			乙烯						39						20.7			0.42


																		184.48			4.332						2998.766			69.44296gigajoule			2392.6吨标煤


																		349.66			7.372


																		695.64			14.534


																		1359.78			28.788


			正常工矿下连续排放的生产污水水量为329吨/小时，按年操作8000小时考虑， 年生产污水排放总量为263.2万吨。本工程9套装置每年的总产品量为459.59万吨，所以


						每吨产品的排放污水量为0.57吨。


						单位产品的新鲜水量=3503.2/459.59=7.62吨水/吨产品


						水的重复利用率=循环水量/（循环水量+新鲜水量）%=132884.5/（132884.5+4379）=96.8%


						回用水率=回用水量/（回用水量+污水排放量 ）








环境年鉴


			


			《中国环境年鉴》2003年


			2002年			上海地区			石油加工及炼焦业			化学原料业


			工业总产值			42,104,446.1万元			44,476,745万元			47,115,436万元


			单位工业增加值废水排放强度			30.576吨/万元


			单位工业增加值COD排放强度			2公斤/万元


			单位工业增加值SO2排放强度			15公斤/万元


			工业用水量			1,366,778万吨			1,264,075万吨			3,021,350万吨


			重复用水量			654133万吨			1,166,388万吨			2,558,009万吨


			工业废水量			64857万吨			54869万吨			321416万吨


			COD			47812.2吨			60245.8			487129.7


			石油类			1454.6吨			2980.5			5195


			NH3-N			5052.3吨			18285.3			192679.2


			废水达标排放量						51966			285586


			工业废气排放量			7440亿立方米			4763			10817


			SO2			324920吨			372961			735844


			固体废物			1595万吨			1302			6050


			危险废物			33万吨			41.52			571.63


			固废综合利用量			1604万吨（其中包括往年储存的45万吨）			903			4090


			工业能源消耗			3973.15万吨标煤/万元			8478.69万吨标煤			14507.73万吨标煤


			工业总产值能耗			0.47吨标煤/万元


			工业增加值能耗			1.72吨标煤/万元


			GDP总值能耗			1.13吨标煤/万元








工业经济统计


			


			《中国工业经济统计年鉴》2003


			2002年度


						全国水平						中石油			中石化


									比上年增加


			工业总产值			110776.48亿元			18.20%			3547.8959亿元			3805.54


			工业增加值			32994.75亿元			16.47%			1601.2679亿元			980.92


			产品销售收入			109485.77亿元			16.81%			3522.9216亿元


			利润总额			5784.48亿元			22.20%			434亿元			182.44








能源统计


			


			《中国能源统计年鉴》2002年


			GDP			104,791亿元


			工业GDP			46,536亿元


			能源消耗总量			148,222万吨标煤


			万元GDP能源消费总量			2.63吨标煤


			乙烯综合能耗			公斤标煤/吨乙烯						注：


			中国			1212公斤标准煤/吨产品									7吨标煤=4.7吨标油


			日本			714公斤标准煤/吨产品									1吨标油=1.489吨标煤


			上海2002			1023公斤标煤/吨产品									1吨标煤=0.67吨标油


			江苏2002			1017.6公斤标煤/吨产品									一吨标煤=700万大卡


			国际一般水平			893公斤标煤			600公斤标准油/吨产品


			国际最佳水平			600-785公斤标煤=692			420-550万大卡			石脑油


						785-828=806			550-580万大卡			轻柴油


			LUMMUS			714			500万大卡			石脑油


			国内平均水平			1316公斤标煤			921万大卡/吨乙烯


			赛科乙烯装置			792吨标煤


			中国石化			1278吨标煤			894.7万大卡/吨乙烯


			中国石油			1183吨标煤			794.6吨标油


			茂名乙烯			925吨标煤			621.45吨标油			中国能耗最低的乙烯装置


			比较项目			能耗（折算成吨标准煤/吨产品）


			this project			792


			Maoming ethane project			925


			China			1316


			International Average			893


			international best level			692


			Lummus			714


						单位排水量（吨水/吨产品）


			装置名称			本工程			国内先进水平


			乙烯装置			0.28			0.42


			芳烃抽提装置			0			0.067


			丁二稀抽提装置			0.045			0.38


			苯乙烯装置			0.0156			3.07


			聚苯乙烯装置			0.32			0.48


			聚乙烯装置			0.16			0.2


			聚丙烯装置			0.192			0.857








能源统计


			0


			0


			0


			0


			0


			0





能耗（折算成吨标准煤/吨产品）


公斤标准煤/吨乙烯


乙烯装置平均综合能耗（以石脑油为原料）





中石油


			0			0


			0			0


			0			0


			0			0


			0			0


			0			0


			0			0





本工程


国内先进水平


装置单位产品排水量比较（吨水/吨产品）





basf


			摘自《中石油天然气集团公司年鉴》2002


			2001年集团公司的非上市公司


			废气排放总量			758.39亿立方米


			SO2			5.45万吨


			烟尘			3.11万吨


			废水			3097万吨


			石油类			141吨


			COD			3028吨


			TSP			1267吨


			固废			196.3万吨


			综合利用			70万吨


			节能			19.1万吨/标煤


			节水			1224万立方米


			工业水重复利用率			86%


			2001年集团公司工业总产值			35,478,959万元


			未上市企业工业总产值			1641,154万元





erm:
以下摘自《中国能源统计年鉴》2002年


erm:
以下摘自“中国石化2002我国石化业结构性矛盾突出 --我国石化业产业结构调整分析报告专题之二


erm:
以下摘自“中国石化2002年乙烯生产评述”和“中国石油天然气集团公司2002年乙烯生产评述”，《乙烯工业》，2003（1）





各装置-单独能耗


			


						废水(百万米3)			COD吨			N吨			废气污染物吨			SO2吨			DUST			sales(百万欧元)			万元人民币			能源消耗million MWh			等值万吨标准煤


			2003			175			94200			20400			81800			6300			1600			33865.3			34407144.8			23.1			286.4938608458


						0.0000050862			0.0027378035									0.0001831015															0.083265805


			2002						91500			22300			85600			6600			1700			32519			33039304


						BASF Group: Waste management  


						Thousand metric tons			2002			2003									Worldwide, BASF produced approximately 1.5 million metric tons of waste in 2003 (2002: 1.61 million metric tons). Oil and gas exploration accounted for 45,500 metric tons. Building rubble now accounts for the large majority of waste at BASF; the remainder


						Waste, total			1610			1500			0.0435955965


						Recycled waste			376			480			0.32


						Disposed waste			1234			1020


						Classification of disposed waste


						Disposed waste			1234			1020


						Thereof hazardous			449			330


						Thereof non-hazardous Abfälle			785			690


						Disposal methods


						Disposed waste			1234			1020


						Thereof landfilled			207			190


						Thereof incinerated			920			730


						Other			107			100


						Energy balance


						能源消耗million MWh			等值万吨标准煤


			2003			23.1			286.4938608458


									0.083265805


						In 2003, 23.1 million MWh of fossil fuels and residual waste was used in central power plants to generate steam and electricity in the BASF Group.


						As a result, 3.8 million MWhel of electrical power was generated, primarily by means of cogeneration technology. This corresponded to 31 percent of the BASF Group’s total electricity needs of 12.5 million MWhel in 2003. The remaining electricity was purch


						In 2003, a total of 52.8 million metric tons of process steam was provided via steam networks within the BASF Group. Worldwide, 48 percent of this amount was generated by using excess heat from chemical reactions and by thermal recycling of waste.








各装置-整合能耗


			序号			项目名称及规模			建设单位			产量（万吨）			新鲜水量-生产m3/h			新鲜水量-生活 m3/h			循环水m3/h			脱盐水（m3/h）			电（Mw）			煤t/a			燃料油（万吨/a）			燃料气t/a			超高压蒸汽（吨/h）			高变压蒸汽t/h			高压蒸汽t/h			中压蒸汽t/h			低压蒸汽t/h			氮气（m3/h）			空气（m3/h）			冷负荷Kj/h			综合能耗 Kj			投产后预计工业总产值（万元）


			1			90万吨/年乙烯工程			赛科石油化工股份公司			503			5000			100			142361						140						22.6			49			12.2			27.3			59.6			175.7			4															1090976


						年度用量									40000000			800000			1138888000			0			1120000			0			226000			49			97600			218400			476800			1405600			32000			0			0			0


						折算耗能(万大卡)									2800000			56000			113888800			0			316736000			0			226000000			49000			8979200			19219200			36236800			92769600			1760000			0


						折算能耗(KJ)									117600000			2352000			4783329600			0			13302912000			0			9492000000			2058000			377126400			807206400			1521945600			3896323200			73920000			0						0			34376773200


			2			1万吨/年聚异氰酸酯			拜耳涂料系统上海公司			1.15			120			0			0			0.021			1						312			0			0			0			0			0			2															39340


						年度用量									960000			0			0			168			8000			0			3120000			0			0			0			0			0			16000			0			0			0


						折算耗能(万大卡)									67200			0			0			386.4			2262400			0			3120000000			0			0			0			0			0			880000			0


						折算能耗(KJ)									2822400			0			0			16228.8			95020800			0			131040000000			0			0			0			0			0			36960000			0						0			131174819428.8


			3			LDA			拜耳涂料系统上海公司


			4			5万吨/年HDI			拜耳涂料系统上海公司			5			20			1			550			3			1.65			0			0			0			7			7			0			1.8			0			233.3			250			2445


			5			5万吨/年聚碳酸酯			拜耳聚合物（上海）公司			17			137			0			5593			0			81200						0.171			162			0			0			5			21.8			17												39210000			169332


						年度用量									1096000			0			44744000			0			649600000			0			1710			162			0			0			40000			174400			136000			0			0			0


						折算耗能(万大卡)									76720			0			4474400			0			183706880000			0			1710000			162000			0			0			3040000			11510400			7480000			0


						折算能耗(KJ)									3222240			0			187924800			0			7715688960000			0			71820000			6804000			0			0			127680000			483436800			314160000			0						0			7716884007840


			6			MDI、TDI、聚醚			拜耳聚氨酯公司																																																						19842			75000


			7			6万吨/年聚四氢呋喃			巴斯夫化工有限公司			14			150			0			2640			26			14.34			0			0			12			0			0			0			17			115			320			500			0						119700


						年度用量									1200000			0			21120000			208000			114720			0			0			？			0			0			0			136000			920000			2560000			4000000			0


						折算耗能(万大卡)									84000			0			2112000			478400			32442816			0			0			0			0			0			0			8976000			50600000			384000


						折算能耗(KJ)									3528000			0			88704000			20092800			1362598272			0			0			0			0			0			0			376992000			2125200000			16128000						0			0


			8			聚异氰酸酯（HDI单体）			BASF聚氨酯有限公司																																																									263195


			9			上海联合异氰酸酯项目			上海联恒异氰酸酯公司, 巴斯夫聚氨酯公司, 亨斯迈聚氨酯公司			143			674			10.3			24375			11.7			26.283						0			0			0			0			0			27.66			132			4040			5016									149067


						年度用量									5392000			82400			195000000			93600			210264			0			0			0			0			0			0			221280			1056000			32320000			40128000			0


						折算耗能(万大卡)									377440			5768			19500000			215280			59462659.2			0			0			0			0			0			0			14604480			58080000			4848000


						折算能耗(KJ)									15852480			242256			819000000			9041760			2497431686.4			0			0			0			0			0			0			613388160			2439360000			203616000						0			6597932342.4


			10			25万吨/年烧碱和30万吨/年聚氯乙烯项目			天原华胜化工有限公司			115			839			26.2			23860			196.7			108									224000												21			62															110274


						年度用量									6712000			209600			190880000			1573600			864000			0			0			224000			0			0			0			168000			496000			0			0			0


						折算耗能(万大卡)									469840			14672			19088000			3619280			244339200			0			0			224000000			0			0			0			11088000			27280000			0


						折算能耗(KJ)									19733280			616224			801696000			152009760			10262246400			0			0			9408000000			0			0			0			465696000			1145760000			0						0			22255757664


			11			20万吨/年苯酚丙酮;10万吨/年丁苯橡胶;20万吨/年ABS			中石化高化公司			65			942.3			4.5			12000			89.3			25.567			0						774									44.6			68.6			58.1


			12			9万吨/年MMA			璐彩特国际化工（中国）公司			9			90			0.9			9579			11.5			3.87						2.6												21.5																		210860			54338


						年度用量									720000			7200			76632000			92000			30960			0			26000			0			0			0			172000			0			0			0			0			0


						折算耗能(万大卡)									50400			504			7663200			211600			8755488			0			26000000			0			0			0			13072000			0			0			0


						折算能耗(KJ)									2116800			21168			321854400			8887200			367730496			0			1092000000			0			0			0			549024000			0			0			0						0			2341634064


			13			天原搬迁10万吨烧碱			天原化工有限公司			29			269			0			0			0			293820			2225			0			0			0			0			0			17.4			0			200			700			16069000						32000


						年度用量									2152000			0			0			0			2350560000			2225			0			0			0			0			0			139200			0			1600000			5600000			128552000000


						折算耗能(万大卡)									150640			0			0			0			664738368000			1557500			0			0			0			0			0			9187200			0			240000


						折算能耗(KJ)									6326880			0			0			0			27919011456000			65415000			0			0			0			0			0			385862400			0			10080000						128552000000			28048031140280


			14			舒驰塑料容器			舒驰容器（上海）公司


			15			工业区气体工程			SINOPAL						31.5			0			0			27.25			337500			0			0			0			13.75			0			0			0			0			0			0			0						43575


						年度用量									252000			0			0			218000			2700000000			0			0			0			110000			0			0			0			0			0			0			0


						折算耗能(万大卡)									17640			0			0			501400			763560000000			0			0			0			10120000			0			0			0			0			0


						折算能耗(KJ)									740880			0			0			21058800			32069520000000			0			0			0			425040000			0			0			0			0			0						0			32069966839680


			16			污水处理厂									1.125			0			0			0			0.152			0			0			0			0			0			0			0			0			0			0			0


			17			热电联供项目									450			500			0			0			9600						968000


			18			化工区供水工程												16.25			0			0			?





Joyce:
SCIP提供的数据。
以投产后第二年数据计算


Joyce:
含硫0.5%
390kg/h


Joyce:
15m3/h


Joyce:
以2007年数据计算（园区内90%以上装置投产）


Joyce:
152kwh


Joyce:
轻柴油


Joyce:
液化气


erm:
from EIA adjustment report
双酚A=1.06E7 KJ
PC=0.541E7 KJ
碳酸二苯酯=2.32E7 KJ


erm:
from EIA Adjustment report
DNT/SAC=1.016E6 KJ
TDI=11.968E6 KJ
AN=1.424E6 KJ
MDI=4E6 KJ
PET=0.489E6 KJ
MNB=0.473E6 KJ
HNO3=0.472E6 KJ


erm:
From Preliminary Design





各装置


			


			序号			项目名称及规模			建设单位			建设单位			产量（万吨）			新鲜水量-生产m3/h			新鲜水量-生活 m3/h			循环水m3/h			脱盐水（m3/h）			电（Mw）			煤t/a			燃料油（万吨/a）			燃料气t/a			超高压蒸汽（吨/h）			高变压蒸汽t/h			高压蒸汽t/h			中压蒸汽t/h			低压蒸汽t/h			氮气（m3/h）			空气（m3/h）			冷负荷Kj/h			综合能耗 Mj			投产后预计工业总产值（万元）


			1			90万吨/年乙烯工程			赛科石油化工股份公司			赛科石油化工股份公司			503			5000			100			142361						140						22.6			49			12.2			27.3			59.6			175.7			4															1090976


			2			1万吨/年聚异氰酸酯			拜耳涂料系统上海公司			拜耳涂料系统上海公司			1.15			120			0			0			0.021			1						312			0			0			0			0			1.6Mpa-2			0


			3			LDA			拜耳涂料系统上海公司			拜耳涂料系统上海公司


			4			5万吨/年HDI			拜耳涂料系统上海公司			拜耳涂料系统上海公司			5			20			1			550			3			1.65			0			0			0			7			7			0			1.8			0			233.3			250			2445


			7			6万吨/年聚四氢呋喃			巴斯夫化工有限公司			巴斯夫化工有限公司			14			150			0			2640			26			14.34			0			0			12			0			0			0			17			115			320			500			0


			8			聚异氰酸酯（HDI单体）			BASF			BASF


			9			上海联合异氰酸酯项目			上海联恒异氰酸酯公司			上海联恒异氰酸酯公司, 巴斯夫聚氨酯公司, 亨斯迈聚氨酯公司			143			674			10.3			24375			11.7			26.283						0			0			0			0			0			27.66			132			4040			5016


			10			25万吨/年烧碱和30万吨/年聚氯乙烯项目			天原华胜化工有限公司			天原华胜化工有限公司			115			839			26.2			23860			196.7			108									224000												21			62


			11			20万吨/年苯酚丙酮;10万吨/年丁苯橡胶;20万吨/年ABS			中石化高化公司			中石化高化公司			65			942.3			4.5			12000			89.3			25.567									774									44.6			68.6			58.1


			13			天原搬迁10万吨烧碱			天原化工有限公司			天原化工有限公司			29			269			0			0			0			293820			2225			0			0			0			0			0			17.4			0			200			700			16069000


			14			舒驰塑料容器			舒驰容器（上海）公司			舒驰容器（上海）公司


			15			工业区气体工程						SINOPAL						31.5			0			0			27.25			337500			0			0			0			13.75			0			0			0			0			0			0			0


			16			污水处理厂												1.125			0			0			0			0.152			0			0			0			0			0			0			0			0			0			0			0


			17			热电联供项目												450			500			0			0			9600						968000


			18			化工区供水工程															16.25			0			0			?


						总计												8496.925			658.25			205786			353.971			641236.992						0			0			32.95			34.3			104.2			329.16			371.1			4793.3			6466			16071445


						年度用量												67975400			5266000			1646288000			2831768			5129895936			2225			968334.6			224835			263600			274400			833600			2633280			2968800			38346400			51728000			128571560000


						折算耗能(万大卡)												4758278			368620			164628800			6513066.4			1450734570700.8			1557500			968334600			224835000			24251200			24147200			63353600			173796480			163284000			5751960


						折算能耗(KJ)												199847676			15482040			6914409600			273548788.8			60930851969433.6			65415000			40670053200			9443070000			1018550400			1014182400			2660851200			7299452160			6857928000			241582320						128571560000			61136097902218.4


			5			5万吨/年聚碳酸酯			拜耳聚合物（上海）公司			拜耳聚合物（上海）公司			17			137			0			5593			0			81200						0.171			162			0			0			5			21.8			17												39210


			6			MDI、TDI、聚醚			拜耳聚氨酯公司			拜耳聚氨酯公司																																																						19842


			12			9万吨/年MMA			璐彩特国际化工（中国）公司			璐彩特国际化工（中国）公司			9			90			0.9			9579			11.5			3.87						2.6												21.5																		210860





erm:
摘自项目建议书


yliu:
2000万吨氢气


yliu:
7000万立方米氢气


yliu:
化工区热力管网


yliu:
200万立方米氢气


erm:
DIESEL OIL
改用天然气后，天然气消耗量1。14*109Nm3/a


Joyce:
轻柴油


Joyce:
液化气


Joyce:
含硫0.5%
390kg/h


Joyce:
15m3/h


Joyce:
152kwh


erm:
from EIA Adjustment report
DNT/SAC=1.016E6 KJ
TDI=11.968E6 KJ
AN=1.424E6 KJ
MDI=4E6 KJ
PET=0.489E6 KJ
MNB=0.473E6 KJ
HNO3=0.472E6 KJ


erm:
From Preliminary Design


erm:
from EIA adjustment report
双酚A=1.06E7 KJ
PC=0.541E7 KJ
碳酸二苯酯=2.32E7 KJ





工艺先进性


			序号			项目名称及规模			建设单位			新鲜水量-生产m3/h			新鲜水量-生活 m3/h			循环水m3/h			产量（万吨）			电（kwh）			蒸汽（吨/h）			新鲜水（吨/h）			燃料（万吨）			土地面积（公顷）			总投资（亿RMB）			能耗（104kj/吨产品）			废弃物（吨）			废物综合利用(t/y)			废水(万吨/year)			COD(t/y)			废气（亿米3/y）			SO2(t/y)


			1			90万吨/年乙烯工程			赛科石油化工股份公司			5000			100			140000			503			140000			280			5000			72			204.14			183.47			2299			15233.86			2547			454.64			1173.66			177.567			5733.44


			2			1万吨/年聚异氰酸酯			拜耳涂料系统上海公司			120									1			1000			2			10			0			2			2.44						30			0			0.4			0.28kg/y			1.12			31.26


			3			LDA			拜耳涂料系统上海公司


			4			5万吨/年HDI			拜耳涂料系统上海公司																																				35			35			2.8			17.63			0.0219


			5			20万吨/年聚碳酸酯			拜耳聚合物（上海）公司			137			N/A			5593			17			81200			44			137			0.0162			17.72			28.7						22308			21200			42.4			287.9			1.232			101.64


			6			MDI、TDI、聚醚			拜耳聚氨酯公司																																				12556			12546			214.27						27.76


			7			6万吨/年聚四氢呋喃			巴斯夫化工有限公司												14			50000			132			148															11622.43			0			8.4			103.76			40.28			22.4


			8			聚异氰酸酯（HDI单体）			BASF


			9			上海联合异氰酸酯项目			上海联恒异氰酸酯公司, 巴斯夫聚氨酯公司, 亨斯迈聚氨酯公司			674			10.3			24375			143			26283			160			10			0			45			83.19						9985			36			114.056			912.39			17.32			0.86


			10			25万吨/年烧碱和30万吨/年聚氯乙烯项目			天原华胜化工有限公司			839			26.2			23860			115			108000			83			839			2.24			34.3			41.63						29808.6			20800			271.36			not available			45.6			not available


			11			20万吨/年苯酚丙酮;10万吨/年丁苯橡胶;20万吨/年ABS			中石化高化公司			942.3			4.5			12000			65			26000			171			942			0.0774			7.36			36.42						3036.76			1800			803.36			5792.9			74.37			1823.5


			12			9万吨/年MMA			璐彩特国际化工（中国）公司			90			0.9			9579			9			3870			21.5			90			2.6			not available			16			18920.4Mj/t产品			2769			160			26.08			1.174			11.74			2297.9


			13			天原搬迁10万吨烧碱			天原化工有限公司			269									29			29382			17.4			269			2225			21.15			7.51						1560			0			80			0			0.43			44.16


			14			舒驰塑料容器			舒驰容器（上海）公司


			15			工业区气体工程						8071.3			141.9			215407												25.2万t/a																					0			0			3.58			1.28


			16			污水处理厂																								9000t/a			152kwh/a			0.22			0.4082						1333.3			0			233.33			2333.3			0			0


			17			热电联供项目																								450			9.68*105吨柴油			14.5			27.19												52						3448			14309.2


			18			化工区供水工程																																	3.998						0			0			182.5			109.5			0			0


						化工区保税仓库															896			29844						99920															195.3			34.65			1.2312			2.46


																														12.49			99920





&C上海化工区项目资料


yliu:
自制


yliu:
7000万立方米氢气


yliu:
化工区热力管网


yliu:
200万立方米氢气


yliu:
coal


yliu:
2000万吨氢气


erm:
按连续排放计算（每年连续运行8000小时）


erm:
改用天然气后，天然气消耗量1。14*109Nm3/a


erm:
改用天然气后为88。4亿立方米/年


erm:
改用天然气后排放为0


erm:
吸收苯以后的废汽油或柴油。用做燃料


erm:
摘自初步设计书


erm:
摘自项目建议书


erm:
废液和废渣送焚烧炉焚烧处理





			


			表 2.5                    各TDI装置单位产品原材料消耗、能耗和排污量的比较


			项目			拜尔TDI			拜尔MDI			巴斯夫TDI			巴斯夫MDI			国内水平TDI			国内水平MDI


			氯气 （kg/t产品）			895			578			880			587			960			622


			CO (Nm3/t产品)			357			134			288			249			405			250


			水（t/t产品）			8.9			4.2			628			238			856			740


			电（KWh/t产品）			427			278			981			414			1150			965


			综合能耗（万KJ/t产品）			1196.8			400			--			--			1580.3			1329.2


			废气 （Nm3/t产品）			19			35			46000			128			47000			176


			废水 （t/t产品）			0.16			0.243			2.4			0.85			2.6			2.2


			废渣（kg/t产品）			62			0.1			60			0.5			110			500


			项目			拜尔MDI			国内水平MDI


			综合能耗（万KJ/t产品）			400			1329.2


			废水 （kg/t产品）			243			2200


			废渣（kg/t产品）			0.1			500








			综合能耗（万KJ/t产品）			综合能耗（万KJ/t产品）


			废水 （kg/t产品）			废水 （kg/t产品）


			废渣（kg/t产品）			废渣（kg/t产品）





拜尔MDI


国内水平MDI


MDI装置综合能耗和排污量比较


400


1329.2


243


2200


0.1


500
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Chart13


			综合能耗（万KJ/t产品）			综合能耗（万KJ/t产品）


			废水 （kg/t产品）			废水 （kg/t产品）


			废渣（kg/t产品）			废渣（kg/t产品）





拜尔MDI


国内水平MDI


MDI装置综合能耗和排污量比较


400


1329.2


243


2200


0.1


500





Chart2


			this project


			Maoming ethane project


			China


			International Average





Kg standard coal/ton ethane


Average energy cost in ethane industry  using naphtha as feedstock)


792


925


1316


893





乙烯


			


			项目			产品			工艺			规模（万吨/年）						排水量（t/h）			单位排水量(t水/t产品)			用电量（度/t产品）


			SCIP			苯乙烯						50						0.975			0.0156						883.5


			国内A厂			苯乙烯						6						23			3.07


			国内B厂			苯乙烯


			上海石化乙烯			苯乙烯


			SCIP			丙烯晴			丙烯氨氧化法			26			1.3			67			2.1			152.61			438.13


						丙烯晴						45			0.3			77			1.6			165


						丙烯晴						19			2.3			74			3.5			360


			SCIP			丁二烯						9						0.51			0.045						823.9


			国内A厂			丁二烯						5						2.56			0.41


			国内B厂			丁二烯						6.5						3.5			0.43


			上海石化乙烯			丁二烯						5.3						2.5			0.38


			SCIP			芳烃			甲酰基吗啉萃取精馏			20						0			0						234.5


			国内A厂			芳烃						10						2.6			0.208


			国内B厂			芳烃						15						1.8			0.096


			上海石化乙烯			芳烃						30						2.5			0.067


			SCIP			聚苯乙烯			本体聚合			30						4			0.32						210.2


			国内A厂			聚苯乙烯						5						3			0.48


			国内B厂			聚苯乙烯


			上海石化乙烯			聚苯乙烯


			SCIP			聚丙烯			气相聚丙烯工艺			25						6			0.192						513.8


			国内A厂			聚丙烯						7						6			0.857


			国内B厂			聚丙烯						14						22			1.257


			上海石化乙烯			聚丙烯


			SCIP			聚乙烯			气相流化床			50						10			0.16						841.5


			国内A厂			聚乙烯						10						10			0.8


			国内B厂			聚乙烯						20						7.3			0.292															换算公式


			上海石化乙烯			聚乙烯						8						2			0.2															1MWhr=3.6 gigaJoule


			SCIP			乙醇及酯						15						0.18			0.01			7			699.766									1 tonne coal=8063 KWhr


						乙醇及酯						14						3.5			0.2			10			390*104


			SCIP			乙烯						90						31.5			0.28						2299						792.09吨标煤


			国内A厂			乙烯						45						88.4			1.57


			国内B厂			乙烯						30						20.9			0.56


			上海石化乙烯			乙烯						39						20.7			0.42


																		184.48			4.332						2998.766			69.44296gigajoule			2392.6吨标煤


																		349.66			7.372


																		695.64			14.534


																		1359.78			28.788


			正常工矿下连续排放的生产污水水量为329吨/小时，按年操作8000小时考虑， 年生产污水排放总量为263.2万吨。本工程9套装置每年的总产品量为459.59万吨，所以


						每吨产品的排放污水量为0.57吨。








环境年鉴


			


						上海地区			石油加工及炼焦业			化学原料业


			工业总产值			42,104,446.1万元			44,476,745万元


			单位工业增加值废水排放强度


			工业用水量


			重复用水量


			工业废水量						54869万吨


			COD						60245.8			487129.7


			石油类						2980.5			5195


			NH3-N						18285.3			192679.2


			废水达标排放量						51966			285586


			工业废气排放量						4763			10817


			SO2						372961			735844


			固体废物						1302			6050


			危险废物						41.52			571.63


			固废综合利用量						903			4090


			工业能源消耗


			工业总产值能耗


			工业增加值能耗








工业经济统计


			


						全国水平						中石油			中石化


									比上年增加


			工业总产值						18.20%			3547.8959亿元			3805.54


			工业增加值						16.47%			1601.2679亿元			980.92


			产品销售收入						16.81%			3522.9216亿元


			利润总额						22.20%						182.44








能源统计


			


			GDP


			能源消耗总量


			乙烯综合能耗									注：


			中国


			日本


			国际一般水平


			国际最佳水平									石脑油


						785-828=806						轻柴油


			LUMMUS			714						石脑油


			国内平均水平


						792吨标煤


			中国石化


			中国石油


			茂名乙烯									中国能耗最低的乙烯装置


			比较项目


			this project			792


			Maoming ethane project			925


			China			1316


			International Average			893


			international best level			692


			Lummus			714


			装置名称			本工程			国内先进水平


			乙烯装置			0.28			0.42


			芳烃抽提装置			0			0.067


			丁二稀抽提装置			0.045			0.38


			苯乙烯装置			0.0156			3.07


			聚苯乙烯装置			0.32			0.48


			聚乙烯装置			0.16			0.2


			聚丙烯装置			0.192			0.857








能源统计


			





能耗（折算成吨标准煤/吨产品）


公斤标准煤/吨乙烯


乙烯装置平均综合能耗（以石脑油为原料）





中石油


			





本工程


国内先进水平


装置单位产品排水量比较（吨水/吨产品）





basf


			


			废气排放总量


			SO2


			烟尘


			废水


			石油类


			COD


			TSP


			固废


			综合利用


			节能


			节水


			工业水重复利用率			86%


			未上市企业工业总产值





erm:
以下摘自《中国能源统计年鉴》2002年


erm:
以下摘自“中国石化2002我国石化业结构性矛盾突出 --我国石化业产业结构调整分析报告专题之二


erm:
以下摘自“中国石化2002年乙烯生产评述”和“中国石油天然气集团公司2002年乙烯生产评述”，《乙烯工业》，2003（1）





各装置-单独能耗


			


															废气污染物吨			SO2吨			DUST			sales(百万欧元)			万元人民币						等值万吨标准煤


			2003			175			94200			20400			81800			6300			1600			33865.3			34407144.8			23.1			286.4938608458


						0.0000050862			0.0027378035									0.0001831015															0.083265805


			2002						91500			22300			85600			6600			1700			32519			33039304


						Thousand metric tons			2002			2003									Worldwide, BASF produced approximately 1.5 million metric tons of waste in 2003 (2002: 1.61 million metric tons). Oil and gas exploration accounted for 45,500 metric tons. Building rubble now accounts for the large majority of waste at BASF; the remainder


						Waste, total			1610			1500			0.0435955965


						Recycled waste			376			480			0.32


						Disposed waste			1234			1020


						Classification of disposed waste


						Disposed waste			1234			1020


						Thereof hazardous			449			330


									785			690


						Disposal methods


						Disposed waste			1234			1020


						Thereof landfilled			207			190


						Thereof incinerated			920			730


						Other			107			100


						Energy balance


									等值万吨标准煤


			2003			23.1			286.4938608458


									0.083265805


						In 2003, 23.1 million MWh of fossil fuels and residual waste was used in central power plants to generate steam and electricity in the BASF Group.


						As a result, 3.8 million MWhel of electrical power was generated, primarily by means of cogeneration technology. This corresponded to 31 percent of the BASF Group’s total electricity needs of 12.5 million MWhel in 2003. The remaining electricity was purch


						In 2003, a total of 52.8 million metric tons of process steam was provided via steam networks within the BASF Group. Worldwide, 48 percent of this amount was generated by using excess heat from chemical reactions and by thermal recycling of waste.








各装置-整合能耗


			序号			项目名称及规模			建设单位			产量（万吨）																								燃料气t/a																														投产后预计工业总产值（万元）


			1			90万吨/年乙烯工程			赛科石油化工股份公司			503			5000			100			142361						140						22.6			49			12.2			27.3			59.6			175.7			4															1090976


						年度用量									40000000			800000			1138888000			0			1120000			0			226000			49			97600			218400			476800			1405600			32000			0			0			0


															2800000			56000			113888800			0			316736000			0			226000000			49000			8979200			19219200			36236800			92769600			1760000			0


															117600000			2352000			4783329600			0			13302912000			0			9492000000			2058000			377126400			807206400			1521945600			3896323200			73920000			0						0			34376773200


			2			1万吨/年聚异氰酸酯			拜耳涂料系统上海公司			1.15			120			0			0			0.021			1						312			0			0			0			0			0			2															39340


						年度用量									960000			0			0			168			8000			0			3120000			0			0			0			0			0			16000			0			0			0


															67200			0			0			386.4			2262400			0			3120000000			0			0			0			0			0			880000			0


															2822400			0			0			16228.8			95020800			0			131040000000			0			0			0			0			0			36960000			0						0			131174819428.8


			3			LDA			拜耳涂料系统上海公司


			4			5万吨/年HDI			拜耳涂料系统上海公司			5			20			1			550			3			1.65			0			0			0			7			7			0			1.8			0			233.3			250			2445


			5						拜耳聚合物（上海）公司			17			137			0			5593			0			81200						0.171			162			0			0			5			21.8			17												39210000			169332


						年度用量									1096000			0			44744000			0			649600000			0			1710			162			0			0			40000			174400			136000			0			0			0


															76720			0			4474400			0			183706880000			0			1710000			162000			0			0			3040000			11510400			7480000			0


															3222240			0			187924800			0			7715688960000			0			71820000			6804000			0			0			127680000			483436800			314160000			0						0			7716884007840


			6			MDI、TDI、聚醚			拜耳聚氨酯公司																																																						19842			75000


			7			6万吨/年聚四氢呋喃			巴斯夫化工有限公司			14			150			0			2640			26			14.34			0			0			12			0			0			0			17			115			320			500			0						119700


						年度用量									1200000			0			21120000			208000			114720			0			0			？			0			0			0			136000			920000			2560000			4000000			0


															84000			0			2112000			478400			32442816			0			0			0			0			0			0			8976000			50600000			384000


															3528000			0			88704000			20092800			1362598272			0			0			0			0			0			0			376992000			2125200000			16128000						0			0


			8			聚异氰酸酯（HDI单体）			BASF聚氨酯有限公司																																																									263195


			9			上海联合异氰酸酯项目						143			674			10.3			24375			11.7			26.283						0			0			0			0			0			27.66			132			4040			5016									149067


						年度用量									5392000			82400			195000000			93600			210264			0			0			0			0			0			0			221280			1056000			32320000			40128000			0


															377440			5768			19500000			215280			59462659.2			0			0			0			0			0			0			14604480			58080000			4848000


															15852480			242256			819000000			9041760			2497431686.4			0			0			0			0			0			0			613388160			2439360000			203616000						0			6597932342.4


			10			25万吨/年烧碱和30万吨/年聚氯乙烯项目			天原华胜化工有限公司			115			839			26.2			23860			196.7			108									224000												21			62															110274


						年度用量									6712000			209600			190880000			1573600			864000			0			0			224000			0			0			0			168000			496000			0			0			0


															469840			14672			19088000			3619280			244339200			0			0			224000000			0			0			0			11088000			27280000			0


															19733280			616224			801696000			152009760			10262246400			0			0			9408000000			0			0			0			465696000			1145760000			0						0			22255757664


			11			20万吨/年苯酚丙酮;10万吨/年丁苯橡胶;20万吨/年ABS			中石化高化公司			65			942.3			4.5			12000			89.3			25.567			0						774									44.6			68.6			58.1


			12			9万吨/年MMA			璐彩特国际化工（中国）公司			9			90			0.9			9579			11.5			3.87						2.6												21.5																		210860			54338


						年度用量									720000			7200			76632000			92000			30960			0			26000			0			0			0			172000			0			0			0			0			0


															50400			504			7663200			211600			8755488			0			26000000			0			0			0			13072000			0			0			0


															2116800			21168			321854400			8887200			367730496			0			1092000000			0			0			0			549024000			0			0			0						0			2341634064


			13						天原化工有限公司			29			269			0			0			0			293820			2225			0			0			0			0			0			17.4			0			200			700			16069000						32000


						年度用量									2152000			0			0			0			2350560000			2225			0			0			0			0			0			139200			0			1600000			5600000			128552000000


															150640			0			0			0			664738368000			1557500			0			0			0			0			0			9187200			0			240000


															6326880			0			0			0			27919011456000			65415000			0			0			0			0			0			385862400			0			10080000						128552000000			28048031140280


			14			舒驰塑料容器			舒驰容器（上海）公司


			15			工业区气体工程			SINOPAL						31.5			0			0			27.25			337500			0			0			0			13.75			0			0			0			0			0			0			0						43575


						年度用量									252000			0			0			218000			2700000000			0			0			0			110000			0			0			0			0			0			0			0


															17640			0			0			501400			763560000000			0			0			0			10120000			0			0			0			0			0


															740880			0			0			21058800			32069520000000			0			0			0			425040000			0			0			0			0			0						0			32069966839680


			16			污水处理厂									1.125			0			0			0			0.152			0			0			0			0			0			0			0			0			0			0			0


			17			热电联供项目									450			500			0			0			9600						968000


			18			化工区供水工程												16.25			0			0			?





Joyce:
SCIP提供的数据。
以投产后第二年数据计算


Joyce:
含硫0.5%
390kg/h


Joyce:
15m3/h


Joyce:
以2007年数据计算（园区内90%以上装置投产）


Joyce:
152kwh


Joyce:
轻柴油


Joyce:
液化气


erm:
from EIA adjustment report
双酚A=1.06E7 KJ
PC=0.541E7 KJ
碳酸二苯酯=2.32E7 KJ


erm:
from EIA Adjustment report
DNT/SAC=1.016E6 KJ
TDI=11.968E6 KJ
AN=1.424E6 KJ
MDI=4E6 KJ
PET=0.489E6 KJ
MNB=0.473E6 KJ
HNO3=0.472E6 KJ


erm:
From Preliminary Design





各装置


			


			序号			项目名称及规模			建设单位			建设单位			产量（万吨）																								燃料气t/a																														投产后预计工业总产值（万元）


			1			90万吨/年乙烯工程			赛科石油化工股份公司			赛科石油化工股份公司			503			5000			100			142361						140						22.6			49			12.2			27.3			59.6			175.7			4															1090976


			2			1万吨/年聚异氰酸酯			拜耳涂料系统上海公司			拜耳涂料系统上海公司			1.15			120			0			0			0.021			1						312			0			0			0			0			1.6Mpa-2			0


			3			LDA			拜耳涂料系统上海公司			拜耳涂料系统上海公司


			4			5万吨/年HDI			拜耳涂料系统上海公司			拜耳涂料系统上海公司			5			20			1			550			3			1.65			0			0			0			7			7			0			1.8			0			233.3			250			2445


			7			6万吨/年聚四氢呋喃			巴斯夫化工有限公司			巴斯夫化工有限公司			14			150			0			2640			26			14.34			0			0			12			0			0			0			17			115			320			500			0


			8			聚异氰酸酯（HDI单体）			BASF			BASF


			9			上海联合异氰酸酯项目			上海联恒异氰酸酯公司						143			674			10.3			24375			11.7			26.283						0			0			0			0			0			27.66			132			4040			5016


			10			25万吨/年烧碱和30万吨/年聚氯乙烯项目			天原华胜化工有限公司			天原华胜化工有限公司			115			839			26.2			23860			196.7			108									224000												21			62


			11			20万吨/年苯酚丙酮;10万吨/年丁苯橡胶;20万吨/年ABS			中石化高化公司			中石化高化公司			65			942.3			4.5			12000			89.3			25.567									774									44.6			68.6			58.1


			13						天原化工有限公司			天原化工有限公司			29			269			0			0			0			293820			2225			0			0			0			0			0			17.4			0			200			700			16069000


			14			舒驰塑料容器			舒驰容器（上海）公司			舒驰容器（上海）公司


			15			工业区气体工程						SINOPAL						31.5			0			0			27.25			337500			0			0			0			13.75			0			0			0			0			0			0			0


			16			污水处理厂												1.125			0			0			0			0.152			0			0			0			0			0			0			0			0			0			0			0


			17			热电联供项目												450			500			0			0			9600						968000


			18			化工区供水工程															16.25			0			0			?


						总计												8496.925			658.25			205786			353.971			641236.992						0			0			32.95			34.3			104.2			329.16			371.1			4793.3			6466			16071445


						年度用量												67975400			5266000			1646288000			2831768			5129895936			2225			968334.6			224835			263600			274400			833600			2633280			2968800			38346400			51728000			128571560000


																		4758278			368620			164628800			6513066.4			1450734570700.8			1557500			968334600			224835000			24251200			24147200			63353600			173796480			163284000			5751960


																		199847676			15482040			6914409600			273548788.8			60930851969433.6			65415000			40670053200			9443070000			1018550400			1014182400			2660851200			7299452160			6857928000			241582320						128571560000			61136097902218.4


			5						拜耳聚合物（上海）公司			拜耳聚合物（上海）公司			17			137			0			5593			0			81200						0.171			162			0			0			5			21.8			17												39210


			6			MDI、TDI、聚醚			拜耳聚氨酯公司			拜耳聚氨酯公司																																																						19842


			12			9万吨/年MMA			璐彩特国际化工（中国）公司			璐彩特国际化工（中国）公司			9			90			0.9			9579			11.5			3.87						2.6												21.5																		210860





erm:
摘自项目建议书


yliu:
2000万吨氢气


yliu:
7000万立方米氢气


yliu:
化工区热力管网


yliu:
200万立方米氢气


erm:
DIESEL OIL
改用天然气后，天然气消耗量1。14*109Nm3/a


Joyce:
轻柴油


Joyce:
液化气


Joyce:
含硫0.5%
390kg/h


Joyce:
15m3/h


Joyce:
152kwh


erm:
from EIA Adjustment report
DNT/SAC=1.016E6 KJ
TDI=11.968E6 KJ
AN=1.424E6 KJ
MDI=4E6 KJ
PET=0.489E6 KJ
MNB=0.473E6 KJ
HNO3=0.472E6 KJ


erm:
From Preliminary Design


erm:
from EIA adjustment report
双酚A=1.06E7 KJ
PC=0.541E7 KJ
碳酸二苯酯=2.32E7 KJ





工艺先进性


			序号			项目名称及规模			建设单位												产量（万吨）												燃料（万吨）			土地面积（公顷）									废弃物（吨）									COD(t/y)						SO2(t/y)


			1			90万吨/年乙烯工程			赛科石油化工股份公司			5000			100			140000			503			140000			280			5000			72			204.14			183.47			2299			15233.86			2547			454.64			1173.66			177.567			5733.44


			2			1万吨/年聚异氰酸酯			拜耳涂料系统上海公司			120									1			1000			2			10			0			2			2.44						30			0			0.4			0.28kg/y			1.12			31.26


			3			LDA			拜耳涂料系统上海公司


			4			5万吨/年HDI			拜耳涂料系统上海公司																																				35			35			2.8			17.63			0.0219


			5			20万吨/年聚碳酸酯			拜耳聚合物（上海）公司			137			N/A			5593			17			81200			44			137			0.0162			17.72			28.7						22308			21200			42.4			287.9			1.232			101.64


			6			MDI、TDI、聚醚			拜耳聚氨酯公司																																				12556			12546			214.27						27.76


			7			6万吨/年聚四氢呋喃			巴斯夫化工有限公司												14			50000			132			148															11622.43			0			8.4			103.76			40.28			22.4


			8			聚异氰酸酯（HDI单体）			BASF


			9			上海联合异氰酸酯项目						674			10.3			24375			143			26283			160			10			0			45			83.19						9985			36			114.056			912.39			17.32			0.86


			10			25万吨/年烧碱和30万吨/年聚氯乙烯项目			天原华胜化工有限公司			839			26.2			23860			115			108000			83			839			2.24			34.3			41.63						29808.6			20800			271.36			not available			45.6			not available


			11			20万吨/年苯酚丙酮;10万吨/年丁苯橡胶;20万吨/年ABS			中石化高化公司			942.3			4.5			12000			65			26000			171			942			0.0774			7.36			36.42						3036.76			1800			803.36			5792.9			74.37			1823.5


			12			9万吨/年MMA			璐彩特国际化工（中国）公司			90			0.9			9579			9			3870			21.5			90			2.6			not available			16						2769			160			26.08			1.174			11.74			2297.9


			13						天原化工有限公司			269									29			29382			17.4			269			2225			21.15			7.51						1560			0			80			0			0.43			44.16


			14			舒驰塑料容器			舒驰容器（上海）公司


			15			工业区气体工程						8071.3			141.9			215407																																	0			0			3.58			1.28


			16			污水处理厂																								9000t/a			152kwh/a			0.22			0.4082						1333.3			0			233.33			2333.3			0			0


			17			热电联供项目																								450						14.5			27.19												52						3448			14309.2


			18			化工区供水工程																																	3.998						0			0			182.5			109.5			0			0


						化工区保税仓库															896			29844						99920															195.3			34.65			1.2312			2.46


																														12.49			99920





&C上海化工区项目资料


yliu:
自制


yliu:
7000万立方米氢气


yliu:
化工区热力管网


yliu:
200万立方米氢气


yliu:
coal


yliu:
2000万吨氢气


erm:
按连续排放计算（每年连续运行8000小时）


erm:
改用天然气后，天然气消耗量1。14*109Nm3/a


erm:
改用天然气后为88。4亿立方米/年


erm:
改用天然气后排放为0


erm:
吸收苯以后的废汽油或柴油。用做燃料


erm:
摘自初步设计书


erm:
摘自项目建议书


erm:
废液和废渣送焚烧炉焚烧处理





			


			项目


						895			578			880			587			960			622


						357			134			288			249			405			250


						8.9			4.2			628			238			856			740


						427			278			981			414			1150			965


						1196.8			400			--			--			1580.3			1329.2


						19			35			46000			128			47000			176


						0.16			0.243			2.4			0.85			2.6			2.2


						62			0.1			60			0.5			110			500


			项目


						400			1329.2


						243			2200


						0.1			500
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国内水平MDI


MDI装置综合能耗和排污量比较
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			乙烯装置			乙烯装置


			芳烃抽提装置			芳烃抽提装置


			丁二稀抽提装置			丁二稀抽提装置


			苯乙烯装置			苯乙烯装置


			聚苯乙烯装置			聚苯乙烯装置


			聚乙烯装置			聚乙烯装置


			聚丙烯装置			聚丙烯装置





本工程


国内先进水平


装置单位产品排水量比较（吨水/吨产品）


0.42


0.067


0.38


3.07


0.48


0.2


0.857





Chart2


			this project


			Maoming ethane project


			China


			International Average





Kg standard coal/ton ethane


Average energy cost in ethane industry  using naphtha as feedstock)


792


925


1316


893





乙烯


			


			项目			产品			工艺			规模（万吨/年）						排水量（t/h）			单位排水量(t水/t产品)			用电量（度/t产品）


			SCIP			苯乙烯						50						0.975			0.0156						883.5


			国内A厂			苯乙烯						6						23			3.07


			国内B厂			苯乙烯


			上海石化乙烯			苯乙烯


			SCIP			丙烯晴			丙烯氨氧化法			26			1.3			67			2.1			152.61			438.13


						丙烯晴						45			0.3			77			1.6			165


						丙烯晴						19			2.3			74			3.5			360


			SCIP			丁二烯						9						0.51			0.045						823.9


			国内A厂			丁二烯						5						2.56			0.41


			国内B厂			丁二烯						6.5						3.5			0.43


			上海石化乙烯			丁二烯						5.3						2.5			0.38


			SCIP			芳烃			甲酰基吗啉萃取精馏			20						0			0						234.5


			国内A厂			芳烃						10						2.6			0.208


			国内B厂			芳烃						15						1.8			0.096


			上海石化乙烯			芳烃						30						2.5			0.067


			SCIP			聚苯乙烯			本体聚合			30						4			0.32						210.2


			国内A厂			聚苯乙烯						5						3			0.48


			国内B厂			聚苯乙烯


			上海石化乙烯			聚苯乙烯


			SCIP			聚丙烯			气相聚丙烯工艺			25						6			0.192						513.8


			国内A厂			聚丙烯						7						6			0.857


			国内B厂			聚丙烯						14						22			1.257


			上海石化乙烯			聚丙烯


			SCIP			聚乙烯			气相流化床			50						10			0.16						841.5


			国内A厂			聚乙烯						10						10			0.8


			国内B厂			聚乙烯						20						7.3			0.292															换算公式


			上海石化乙烯			聚乙烯						8						2			0.2															1MWhr=3.6 gigaJoule


			SCIP			乙醇及酯						15						0.18			0.01			7			699.766									1 tonne coal=8063 KWhr


						乙醇及酯						14						3.5			0.2			10			390*104


			SCIP			乙烯						90						31.5			0.28						2299						792.09吨标煤


			国内A厂			乙烯						45						88.4			1.57


			国内B厂			乙烯						30						20.9			0.56


			上海石化乙烯			乙烯						39						20.7			0.42


																		184.48			4.332						2998.766			69.44296gigajoule			2392.6吨标煤


																		349.66			7.372


																		695.64			14.534


																		1359.78			28.788


			正常工矿下连续排放的生产污水水量为329吨/小时，按年操作8000小时考虑， 年生产污水排放总量为263.2万吨。本工程9套装置每年的总产品量为459.59万吨，所以


						每吨产品的排放污水量为0.57吨。








环境年鉴


			


						上海地区			石油加工及炼焦业			化学原料业


			工业总产值			42,104,446.1万元			44,476,745万元


			单位工业增加值废水排放强度


			工业用水量


			重复用水量


			工业废水量						54869万吨


			COD						60245.8			487129.7


			石油类						2980.5			5195


			NH3-N						18285.3			192679.2


			废水达标排放量						51966			285586


			工业废气排放量						4763			10817


			SO2						372961			735844


			固体废物						1302			6050


			危险废物						41.52			571.63


			固废综合利用量						903			4090


			工业能源消耗


			工业总产值能耗


			工业增加值能耗








工业经济统计


			


						全国水平						中石油			中石化


									比上年增加


			工业总产值						18.20%			3547.8959亿元			3805.54


			工业增加值						16.47%			1601.2679亿元			980.92


			产品销售收入						16.81%			3522.9216亿元


			利润总额						22.20%						182.44








能源统计


			


			GDP


			能源消耗总量


			乙烯综合能耗									注：


			中国


			日本


			国际一般水平


			国际最佳水平									石脑油


						785-828=806						轻柴油


			LUMMUS			714						石脑油


			国内平均水平


						792吨标煤


			中国石化


			中国石油


			茂名乙烯									中国能耗最低的乙烯装置


			比较项目


			this project			792


			Maoming ethane project			925


			China			1316


			International Average			893


			international best level			692


			Lummus			714


			装置名称			本工程			国内先进水平


			乙烯装置			0.28			0.42


			芳烃抽提装置			0			0.067


			丁二稀抽提装置			0.045			0.38


			苯乙烯装置			0.0156			3.07


			聚苯乙烯装置			0.32			0.48


			聚乙烯装置			0.16			0.2


			聚丙烯装置			0.192			0.857








能源统计


			





能耗（折算成吨标准煤/吨产品）


公斤标准煤/吨乙烯


乙烯装置平均综合能耗（以石脑油为原料）





中石油


			





本工程


国内先进水平


装置单位产品排水量比较（吨水/吨产品）





basf


			


			废气排放总量


			SO2


			烟尘


			废水


			石油类


			COD


			TSP


			固废


			综合利用


			节能


			节水


			工业水重复利用率			86%


			未上市企业工业总产值





erm:
以下摘自《中国能源统计年鉴》2002年


erm:
以下摘自“中国石化2002我国石化业结构性矛盾突出 --我国石化业产业结构调整分析报告专题之二


erm:
以下摘自“中国石化2002年乙烯生产评述”和“中国石油天然气集团公司2002年乙烯生产评述”，《乙烯工业》，2003（1）





各装置-单独能耗


			


															废气污染物吨			SO2吨			DUST			sales(百万欧元)			万元人民币						等值万吨标准煤


			2003			175			94200			20400			81800			6300			1600			33865.3			34407144.8			23.1			286.4938608458


						0.0000050862			0.0027378035									0.0001831015															0.083265805


			2002						91500			22300			85600			6600			1700			32519			33039304


						Thousand metric tons			2002			2003									Worldwide, BASF produced approximately 1.5 million metric tons of waste in 2003 (2002: 1.61 million metric tons). Oil and gas exploration accounted for 45,500 metric tons. Building rubble now accounts for the large majority of waste at BASF; the remainder


						Waste, total			1610			1500			0.0435955965


						Recycled waste			376			480			0.32


						Disposed waste			1234			1020


						Classification of disposed waste


						Disposed waste			1234			1020


						Thereof hazardous			449			330


									785			690


						Disposal methods


						Disposed waste			1234			1020


						Thereof landfilled			207			190


						Thereof incinerated			920			730


						Other			107			100


						Energy balance


									等值万吨标准煤


			2003			23.1			286.4938608458


									0.083265805


						In 2003, 23.1 million MWh of fossil fuels and residual waste was used in central power plants to generate steam and electricity in the BASF Group.


						As a result, 3.8 million MWhel of electrical power was generated, primarily by means of cogeneration technology. This corresponded to 31 percent of the BASF Group’s total electricity needs of 12.5 million MWhel in 2003. The remaining electricity was purch


						In 2003, a total of 52.8 million metric tons of process steam was provided via steam networks within the BASF Group. Worldwide, 48 percent of this amount was generated by using excess heat from chemical reactions and by thermal recycling of waste.








各装置-整合能耗


			序号			项目名称及规模			建设单位			产量（万吨）																								燃料气t/a																														投产后预计工业总产值（万元）


			1			90万吨/年乙烯工程			赛科石油化工股份公司			503			5000			100			142361						140						22.6			49			12.2			27.3			59.6			175.7			4															1090976


						年度用量									40000000			800000			1138888000			0			1120000			0			226000			49			97600			218400			476800			1405600			32000			0			0			0


															2800000			56000			113888800			0			316736000			0			226000000			49000			8979200			19219200			36236800			92769600			1760000			0


															117600000			2352000			4783329600			0			13302912000			0			9492000000			2058000			377126400			807206400			1521945600			3896323200			73920000			0						0			34376773200


			2			1万吨/年聚异氰酸酯			拜耳涂料系统上海公司			1.15			120			0			0			0.021			1						312			0			0			0			0			0			2															39340


						年度用量									960000			0			0			168			8000			0			3120000			0			0			0			0			0			16000			0			0			0


															67200			0			0			386.4			2262400			0			3120000000			0			0			0			0			0			880000			0


															2822400			0			0			16228.8			95020800			0			131040000000			0			0			0			0			0			36960000			0						0			131174819428.8


			3			LDA			拜耳涂料系统上海公司


			4			5万吨/年HDI			拜耳涂料系统上海公司			5			20			1			550			3			1.65			0			0			0			7			7			0			1.8			0			233.3			250			2445


			5						拜耳聚合物（上海）公司			17			137			0			5593			0			81200						0.171			162			0			0			5			21.8			17												39210000			169332


						年度用量									1096000			0			44744000			0			649600000			0			1710			162			0			0			40000			174400			136000			0			0			0


															76720			0			4474400			0			183706880000			0			1710000			162000			0			0			3040000			11510400			7480000			0


															3222240			0			187924800			0			7715688960000			0			71820000			6804000			0			0			127680000			483436800			314160000			0						0			7716884007840


			6			MDI、TDI、聚醚			拜耳聚氨酯公司																																																						19842			75000


			7			6万吨/年聚四氢呋喃			巴斯夫化工有限公司			14			150			0			2640			26			14.34			0			0			12			0			0			0			17			115			320			500			0						119700


						年度用量									1200000			0			21120000			208000			114720			0			0			？			0			0			0			136000			920000			2560000			4000000			0


															84000			0			2112000			478400			32442816			0			0			0			0			0			0			8976000			50600000			384000


															3528000			0			88704000			20092800			1362598272			0			0			0			0			0			0			376992000			2125200000			16128000						0			0


			8			聚异氰酸酯（HDI单体）			BASF聚氨酯有限公司																																																									263195


			9			上海联合异氰酸酯项目						143			674			10.3			24375			11.7			26.283						0			0			0			0			0			27.66			132			4040			5016									149067


						年度用量									5392000			82400			195000000			93600			210264			0			0			0			0			0			0			221280			1056000			32320000			40128000			0


															377440			5768			19500000			215280			59462659.2			0			0			0			0			0			0			14604480			58080000			4848000


															15852480			242256			819000000			9041760			2497431686.4			0			0			0			0			0			0			613388160			2439360000			203616000						0			6597932342.4


			10			25万吨/年烧碱和30万吨/年聚氯乙烯项目			天原华胜化工有限公司			115			839			26.2			23860			196.7			108									224000												21			62															110274


						年度用量									6712000			209600			190880000			1573600			864000			0			0			224000			0			0			0			168000			496000			0			0			0


															469840			14672			19088000			3619280			244339200			0			0			224000000			0			0			0			11088000			27280000			0


															19733280			616224			801696000			152009760			10262246400			0			0			9408000000			0			0			0			465696000			1145760000			0						0			22255757664


			11			20万吨/年苯酚丙酮;10万吨/年丁苯橡胶;20万吨/年ABS			中石化高化公司			65			942.3			4.5			12000			89.3			25.567			0						774									44.6			68.6			58.1


			12			9万吨/年MMA			璐彩特国际化工（中国）公司			9			90			0.9			9579			11.5			3.87						2.6												21.5																		210860			54338


						年度用量									720000			7200			76632000			92000			30960			0			26000			0			0			0			172000			0			0			0			0			0


															50400			504			7663200			211600			8755488			0			26000000			0			0			0			13072000			0			0			0


															2116800			21168			321854400			8887200			367730496			0			1092000000			0			0			0			549024000			0			0			0						0			2341634064


			13						天原化工有限公司			29			269			0			0			0			293820			2225			0			0			0			0			0			17.4			0			200			700			16069000						32000


						年度用量									2152000			0			0			0			2350560000			2225			0			0			0			0			0			139200			0			1600000			5600000			128552000000


															150640			0			0			0			664738368000			1557500			0			0			0			0			0			9187200			0			240000


															6326880			0			0			0			27919011456000			65415000			0			0			0			0			0			385862400			0			10080000						128552000000			28048031140280


			14			舒驰塑料容器			舒驰容器（上海）公司


			15			工业区气体工程			SINOPAL						31.5			0			0			27.25			337500			0			0			0			13.75			0			0			0			0			0			0			0						43575


						年度用量									252000			0			0			218000			2700000000			0			0			0			110000			0			0			0			0			0			0			0


															17640			0			0			501400			763560000000			0			0			0			10120000			0			0			0			0			0


															740880			0			0			21058800			32069520000000			0			0			0			425040000			0			0			0			0			0						0			32069966839680


			16			污水处理厂									1.125			0			0			0			0.152			0			0			0			0			0			0			0			0			0			0			0


			17			热电联供项目									450			500			0			0			9600						968000


			18			化工区供水工程												16.25			0			0			?





Joyce:
SCIP提供的数据。
以投产后第二年数据计算


Joyce:
含硫0.5%
390kg/h


Joyce:
15m3/h


Joyce:
以2007年数据计算（园区内90%以上装置投产）


Joyce:
152kwh


Joyce:
轻柴油


Joyce:
液化气


erm:
from EIA adjustment report
双酚A=1.06E7 KJ
PC=0.541E7 KJ
碳酸二苯酯=2.32E7 KJ


erm:
from EIA Adjustment report
DNT/SAC=1.016E6 KJ
TDI=11.968E6 KJ
AN=1.424E6 KJ
MDI=4E6 KJ
PET=0.489E6 KJ
MNB=0.473E6 KJ
HNO3=0.472E6 KJ


erm:
From Preliminary Design





各装置


			


			序号			项目名称及规模			建设单位			建设单位			产量（万吨）																								燃料气t/a																														投产后预计工业总产值（万元）


			1			90万吨/年乙烯工程			赛科石油化工股份公司			赛科石油化工股份公司			503			5000			100			142361						140						22.6			49			12.2			27.3			59.6			175.7			4															1090976


			2			1万吨/年聚异氰酸酯			拜耳涂料系统上海公司			拜耳涂料系统上海公司			1.15			120			0			0			0.021			1						312			0			0			0			0			1.6Mpa-2			0


			3			LDA			拜耳涂料系统上海公司			拜耳涂料系统上海公司


			4			5万吨/年HDI			拜耳涂料系统上海公司			拜耳涂料系统上海公司			5			20			1			550			3			1.65			0			0			0			7			7			0			1.8			0			233.3			250			2445


			7			6万吨/年聚四氢呋喃			巴斯夫化工有限公司			巴斯夫化工有限公司			14			150			0			2640			26			14.34			0			0			12			0			0			0			17			115			320			500			0


			8			聚异氰酸酯（HDI单体）			BASF			BASF


			9			上海联合异氰酸酯项目			上海联恒异氰酸酯公司						143			674			10.3			24375			11.7			26.283						0			0			0			0			0			27.66			132			4040			5016


			10			25万吨/年烧碱和30万吨/年聚氯乙烯项目			天原华胜化工有限公司			天原华胜化工有限公司			115			839			26.2			23860			196.7			108									224000												21			62


			11			20万吨/年苯酚丙酮;10万吨/年丁苯橡胶;20万吨/年ABS			中石化高化公司			中石化高化公司			65			942.3			4.5			12000			89.3			25.567									774									44.6			68.6			58.1


			13						天原化工有限公司			天原化工有限公司			29			269			0			0			0			293820			2225			0			0			0			0			0			17.4			0			200			700			16069000


			14			舒驰塑料容器			舒驰容器（上海）公司			舒驰容器（上海）公司


			15			工业区气体工程						SINOPAL						31.5			0			0			27.25			337500			0			0			0			13.75			0			0			0			0			0			0			0


			16			污水处理厂												1.125			0			0			0			0.152			0			0			0			0			0			0			0			0			0			0			0


			17			热电联供项目												450			500			0			0			9600						968000


			18			化工区供水工程															16.25			0			0			?


						总计												8496.925			658.25			205786			353.971			641236.992						0			0			32.95			34.3			104.2			329.16			371.1			4793.3			6466			16071445


						年度用量												67975400			5266000			1646288000			2831768			5129895936			2225			968334.6			224835			263600			274400			833600			2633280			2968800			38346400			51728000			128571560000


																		4758278			368620			164628800			6513066.4			1450734570700.8			1557500			968334600			224835000			24251200			24147200			63353600			173796480			163284000			5751960


																		199847676			15482040			6914409600			273548788.8			60930851969433.6			65415000			40670053200			9443070000			1018550400			1014182400			2660851200			7299452160			6857928000			241582320						128571560000			61136097902218.4


			5						拜耳聚合物（上海）公司			拜耳聚合物（上海）公司			17			137			0			5593			0			81200						0.171			162			0			0			5			21.8			17												39210


			6			MDI、TDI、聚醚			拜耳聚氨酯公司			拜耳聚氨酯公司																																																						19842


			12			9万吨/年MMA			璐彩特国际化工（中国）公司			璐彩特国际化工（中国）公司			9			90			0.9			9579			11.5			3.87						2.6												21.5																		210860





erm:
摘自项目建议书


yliu:
2000万吨氢气


yliu:
7000万立方米氢气


yliu:
化工区热力管网


yliu:
200万立方米氢气


erm:
DIESEL OIL
改用天然气后，天然气消耗量1。14*109Nm3/a


Joyce:
轻柴油


Joyce:
液化气


Joyce:
含硫0.5%
390kg/h


Joyce:
15m3/h


Joyce:
152kwh


erm:
from EIA Adjustment report
DNT/SAC=1.016E6 KJ
TDI=11.968E6 KJ
AN=1.424E6 KJ
MDI=4E6 KJ
PET=0.489E6 KJ
MNB=0.473E6 KJ
HNO3=0.472E6 KJ


erm:
From Preliminary Design


erm:
from EIA adjustment report
双酚A=1.06E7 KJ
PC=0.541E7 KJ
碳酸二苯酯=2.32E7 KJ





工艺先进性


			序号			项目名称及规模			建设单位												产量（万吨）												燃料（万吨）			土地面积（公顷）									废弃物（吨）									COD(t/y)						SO2(t/y)


			1			90万吨/年乙烯工程			赛科石油化工股份公司			5000			100			140000			503			140000			280			5000			72			204.14			183.47			2299			15233.86			2547			454.64			1173.66			177.567			5733.44


			2			1万吨/年聚异氰酸酯			拜耳涂料系统上海公司			120									1			1000			2			10			0			2			2.44						30			0			0.4			0.28kg/y			1.12			31.26


			3			LDA			拜耳涂料系统上海公司


			4			5万吨/年HDI			拜耳涂料系统上海公司																																				35			35			2.8			17.63			0.0219


			5			20万吨/年聚碳酸酯			拜耳聚合物（上海）公司			137			N/A			5593			17			81200			44			137			0.0162			17.72			28.7						22308			21200			42.4			287.9			1.232			101.64


			6			MDI、TDI、聚醚			拜耳聚氨酯公司																																				12556			12546			214.27						27.76


			7			6万吨/年聚四氢呋喃			巴斯夫化工有限公司												14			50000			132			148															11622.43			0			8.4			103.76			40.28			22.4


			8			聚异氰酸酯（HDI单体）			BASF


			9			上海联合异氰酸酯项目						674			10.3			24375			143			26283			160			10			0			45			83.19						9985			36			114.056			912.39			17.32			0.86


			10			25万吨/年烧碱和30万吨/年聚氯乙烯项目			天原华胜化工有限公司			839			26.2			23860			115			108000			83			839			2.24			34.3			41.63						29808.6			20800			271.36			not available			45.6			not available


			11			20万吨/年苯酚丙酮;10万吨/年丁苯橡胶;20万吨/年ABS			中石化高化公司			942.3			4.5			12000			65			26000			171			942			0.0774			7.36			36.42						3036.76			1800			803.36			5792.9			74.37			1823.5


			12			9万吨/年MMA			璐彩特国际化工（中国）公司			90			0.9			9579			9			3870			21.5			90			2.6			not available			16						2769			160			26.08			1.174			11.74			2297.9


			13						天原化工有限公司			269									29			29382			17.4			269			2225			21.15			7.51						1560			0			80			0			0.43			44.16


			14			舒驰塑料容器			舒驰容器（上海）公司


			15			工业区气体工程						8071.3			141.9			215407																																	0			0			3.58			1.28


			16			污水处理厂																								9000t/a			152kwh/a			0.22			0.4082						1333.3			0			233.33			2333.3			0			0


			17			热电联供项目																								450						14.5			27.19												52						3448			14309.2


			18			化工区供水工程																																	3.998						0			0			182.5			109.5			0			0


						化工区保税仓库															896			29844						99920															195.3			34.65			1.2312			2.46


																														12.49			99920





&C上海化工区项目资料


yliu:
自制


yliu:
7000万立方米氢气


yliu:
化工区热力管网


yliu:
200万立方米氢气


yliu:
coal


yliu:
2000万吨氢气


erm:
按连续排放计算（每年连续运行8000小时）


erm:
改用天然气后，天然气消耗量1。14*109Nm3/a


erm:
改用天然气后为88。4亿立方米/年


erm:
改用天然气后排放为0


erm:
吸收苯以后的废汽油或柴油。用做燃料


erm:
摘自初步设计书


erm:
摘自项目建议书


erm:
废液和废渣送焚烧炉焚烧处理





			


			项目


						895			578			880			587			960			622


						357			134			288			249			405			250


						8.9			4.2			628			238			856			740


						427			278			981			414			1150			965


						1196.8			400			--			--			1580.3			1329.2


						19			35			46000			128			47000			176


						0.16			0.243			2.4			0.85			2.6			2.2


						62			0.1			60			0.5			110			500


			项目


						400			1329.2


						243			2200


						0.1			500








			综合能耗（万KJ/t产品）			综合能耗（万KJ/t产品）


			废水 （kg/t产品）			废水 （kg/t产品）


			废渣（kg/t产品）			废渣（kg/t产品）





拜尔MDI


国内水平MDI


MDI装置综合能耗和排污量比较


400


1329.2


243


2200


0.1


500





Energy balance, BASF Group 2003
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