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中国PU泡沫行业CFC-11整体淘汰计划PU泡沫行业相关标准修订的前期工作项目最终分析报告

轻工业塑料加工应用研究所

1  背景

    《中国PU泡沫行业CFC-11整体淘汰计划》（以下简称行业计划）已经于2001年12月在蒙特利尔召开的多边基金第35次执委会上获得批准。此前，作为《蒙特利尔议定书》的缔约国，我国已经以单个项目和伞形项目的形式，使用多边基金赠款改造了167个企业共计112个项目。根据行业计划的规定，我国PU泡沫行业将在2010年全部淘汰CFC-11的使用。

我国PU泡沫行业现有一些标准都是基于使用CFC-11作为发泡剂而制定的，这种现状对使用CFC-11替代品的产品的生产、检验和使用带来了不良影响。此外，PU泡沫行业除国家标准外，还有多个部门制订的行业标准以及企业标准。随着我国CFC-11替代工作的进展和聚氨脂行业的快速发展，有必要重新审视我国现行PU泡沫行业标准，为制订符合我国PU泡沫生产现状的标准体系做好必要的准备工作。

2  目的

本项目的目的是为修订和新制订PU泡沫行业标准进行先期准备工作。为此需要全面收集国内PU泡沫行业相关的现存国家和行业标准；收集国外PU泡沫行业标准并翻译成中文；与行业主管部门、原标准制订单位、行业专家、企业等进行必要的交流，提出现有国内标准的修订意见；就是否需要制订新标准提出建议；就标准的修订和制订组成人员提出建议。项目将就上述课题提交研究报告，作为下一步标准制订和修订的依据。

3  组织方式

由泡沫行业淘汰ODS 特别工作组负责编制项目工作大纲，采用世界银行QCBS程序选择项目承担单位。项目承担单位按照项目工作大纲的规定负责组织项目的具体实施，泡沫行业淘汰ODS 特别工作组负责监督项目的执行并根据合同规定和项目承担单位提供的阶段性工作成果拨付项目咨询费用。

4  工作内容

2002年9月我方在接到国家环保总局外经办三处泡沫特别工作小组关于关于[中国泡沫行业CFC-11整体淘汰计划]的咨询服务[PU泡沫行业相关标准修订的前期工作]的合同后，对任务大纲中的任务和工作进度进行了仔细研究和落实。我们本着严谨科学的态度，准确、实事求是地完成咨询服务，按着统筹规划、细节落实到位的办法，并充分利用轻工业塑料加工应用研究所在行业中多种联系渠道、全国塑料加工工业信息中心和专家数据库等多种优越条件，实施咨询任务和安排工作计划。

实施咨询任务和工作具体细划如下：

4.1  收集国内标准

从2002年9月至10月，利用各种渠道收集了国内现有的国家产品标准、行业标准和检测方法。收集标准的各种途径如下：

(1)．利用我所现有的国家机构、塑料行业专家数据库、企业数据库等数据库以及行业中多种联系渠道；

(2)．走访国家质量监督检验检疫总局标准馆查询有关PU泡沫塑料（含PU软泡、硬泡、自结皮泡沫三个子行业）包括制品和原料的国家标准和检测方法；

(3)．利用本所全国塑料制品标准化技术委员会秘书处，收集国内PU泡沫行业（含PU软泡、硬泡、自结皮三个子行业）现有的行业标准和检测方法；

(4)．电话、传真、电子邮件等方式询问或走访科研院所、生产企业日常采用的检验标准、测试方法以及CFCs替代前后的变化；

(5)．走访建筑、汽车、家具装饰等使用单位，获得对PU泡沫的质量要求或质量检验标准和测试方法；

(6)．查找如中国科技信息中心等文献检索单位库存中有关文献涉及的有关测试方法；

(7)．为了获得检验机构第一手的检验和标准信息资料，走访国家塑料制品质量监督检验中心等机构，获得其允许后查询、复印历年委托单位送检PU泡沫时的检验依据标准、测试数据；

(8)．总结获得的资料信息，系统化地列出所有国家标准、行业标准、测试方法，编辑国内相关标准汇编。

本项目最终共收集了各个行业与聚氨酯相关的标准共87项，其中产品标准19项，方法标准68项。项目编辑了国内标准汇编，并刊印成册。

4.2  收集国外PU泡沫行业标准及检测方法

从2002年9月至12月，）收集国外PU泡沫行业标准及检测方法，具体途径如下：

(1)．走访国家质量监督检验检疫总局标准馆查询有关PU泡沫塑料原料和制品的国际标准化组织（ISO）、欧洲（EN）、美国（ASTM）、德国（DIN）、日本（JIS）等的产品测试方法和标准，重点收集ISO相关标准；

(2)．利用我所ISO泡沫塑料国内技术归口单位全国塑料制品标准化技术委员会秘书处，查找ISO发布的有关PU泡沫塑料、原料的CD、DIS、FDIS及ISO正式出版标准发布前的技术文件，追寻CFCs替代前后的变化，并复印；

(3)．与ISO泡沫分委员会ISO TC61/SC10取得联系，通过电话、传真、电子邮件等方式分别与各国负责PU泡沫标准归口的负责人取得联系，并交换意见，从各国负责人处获得各国现有的PU泡沫标准测试方法；

(4)．利用轻工业塑料加工应用研究所在行业中多种联系渠道以及出访、参加国际会议的便利条件，走访国外相关标准机构，从国外各国负责PU泡沫标准归口的负责人处了解各国CFC-11发泡剂替代前后的产品和试验方法的标准变更情况，并复印相关标准和文件；

(5)．访问ISO、美国等国外相关的标准网站如www.iso.ch、www.astm.org等，从而获得第一手的标准信息；

(6)．走访国家塑料制品质量监督检验中心等主要检验机构，获得允许后查询、复印有关历年委托单位送检国外PU泡沫样品的检验依据标准及其检测数据，并在可能情况下向国外委托方了解国外企业生产使用发泡剂情况及依据标准、测试方法的变化情况；

(7)．总结获得的资料信息，系统化地列出所有国外标准和测试方法；

(8)．在获得原文国外标准和检测方法的同时，展开标准和检测方法的翻译工作；

(9)．整理原文国外标准和检测方法以及它们的翻译稿，编辑国外标准汇编。

本项目最终收集了国外各国包括国际标准化组织（ISO）、欧洲标准（EN）、德国工业标准（DIN）、英国国家标准（BS）、美国实验协会标准（ASTM）、日本工业协会标准（JIS）等相关聚氨酯的标准 共6类，118个（含等同）。合同中没有要求收集BS，最初的构想成是ISO、EN及美洲、欧洲和亚洲各1个PU泡沫主要工业国标准，但在收集国外标准过程中，发现BS在EN中扮演重要的角色，所以将BS也收集进来。项目编辑了国外标准汇编和翻译稿汇编，并刊印成册。

4.3  走访

从2002年10月至2002年12月，我们开展了聚氨酯泡沫塑料CFC-11淘汰中我国有关部门涉及替代企业应用情况的调研，围绕着生产、替代、产品质量及标准各方面的情况收集了相关信息。

我们共访问了27个单位，计有：聚氨酯泡沫塑料发泡剂原料厂4家；制品14家（软泡6家，硬泡8家包括夹心板3家、冰箱绝热保温3家）；研究测试及管理部门9家。

访问单位基本上代表了我国PU工业的主要企业及在CFC替代方面所进行的主要工作。泡沫塑料制品生产企业有：冰箱隔热聚氨酯泡沫企业──海尔集团、海信公司、奥科玛；其它软硬聚氨酯泡沫生产厂──上海塑料6厂、北京星月泡沫塑料有限公司、金陵拜耳聚氨酯公司、天津市塑料集团有限公司聚氨酯制品分公司、烟台冰轮有限公司、烟台万华集团。管理及研究部门：中国塑料加工工业协会、国家塑料制品检测中心、江苏省化工研究所、北京建工质检中心。

4.4  会商会议

4.4.1  第一次会商会议

2002年11月30日，“PU泡沫行业相关标准修订的前期工作”项目中的第一次交流会商会议在北京丰泽园饭店召开。参加会议的有轻工业塑料加工应用研究所陈家琪高工与翁云宣工程师、国家塑料制品质量监督检验中心陈倩工程师、北京北泡塑料集团公司梁小平工程师、甘肃省皮革研究所孙林副所长与王瑞兰副站长、国家轻工业塑料产品质量监督检测武汉站于燕站长、江苏省化工研究所及江苏省聚氨酯产品质检站王燕副站长、北京新星保温材料有限责任公司齐京亿经理、上海延锋江森座椅有限公司包晓春经理等。

此次会议回顾了与行业主管部门、原标准制订单位、行业专家、企业等进行的交流和会商，主要就国内外PU泡沫工业水平、CFC替代情况、国内外标准情况以及替代前后产品性能变化情况进行了详细的讨论。

4.4.2  第二次会商会议

2002年1月10日，“PU泡沫行业相关标准修订的前期工作”项目中的第二次交流会商会议在北京铁道饭店召开。参加会议的有中国塑料加工协会廖正品理事长、国家环境保护总局外经办泡沫特别工作小组孟庆君高工、中国绝热隔音材料协会胡晓媛秘书长、轻工业塑料加工应用研究所陈家琪、全国塑料制品标准化技术委员会副主任钱汉英、曾新榕、国家塑料制品质量监督检验中心翁云宣副主任、陈倩工程师、国家轻工业塑料产品质量监督检测武汉站周彩芬、江苏省化工研究所及江苏省聚氨酯产品质检站王燕副站长以及天津市聚氨酯有限公司等共14家单位16名专家。

会议由轻工业塑料加工应用研究所陈家琪高工主持，会议回顾了第一次会商会议的内容，项目承担单位轻工业塑料加工应用研究所介绍了项目进行进展，并与行业主管部门、原标准制订单位、行业专家、企业等进行的交流和会商情况，主要就国内外PU泡沫工业水平、CFC替代情况、国内外标准情况以及替代前后产品性能变化情况进行了详细的讨论。

5  结论分析

5.1  发泡剂使用呈现复杂、多样性

聚氨酯泡沫塑料是一种性能优良的绝热材料和结构材料，它的主要特点是具有多孔性，密度小、比强度高。我国聚氨酯泡沫塑料的制品各种各样，涉及的聚氨酯泡沫塑料制品在形态上有：块片或板状泡沫塑料（软或硬）；模塑状泡制品（软或硬）；喷涂泡沫塑制品等。从加工工艺看，有浇铸、注射和喷涂等成型方法，此中又分连续和/或间歇的成型方法。

聚氨酯泡沫塑料的主要原料为异氰酸酯、多元醇化合物和助剂，其中发泡剂是主要助剂之一。长期以来人们大量地使用着氟利昂类发泡剂(CFC)，尤其是CFC-11（一氟三氯甲烷）用量最大。氟利昂发泡剂除环保因素外，它毒性低、无腐蚀、不燃烧、化学性能稳定，具有一系列的优点，是聚氨酯泡沫塑料生产理想的物理发泡剂。经过多年努力，目前CFC的替代品技术已被广泛应用，主要替代物有4类。

第一类是氢氯氟烃类化合物（HCFC），以HCFC-141b（一氟二氯乙烷）为主，由于其臭氧消耗潜值(ODP)大，也是一个过渡产品，2004年以后逐渐停止使用；

第二类是无氯氢氟烃类化合物（HFC），代表的是HFC-134a、HFC-152a等，其ODP为零；

第三类是烃类碳烃化合物，如丁烷、戊烷类化合物， ODP为零；   

第四类是CO2──可为液态CO2或异氰酸酯与水反应得到的CO2（即水发泡）。水发泡的优点是CO2的ODP为零，无毒、安全不用投资改造设备。

表1  软、硬聚氨酯泡沫塑料所用发泡情况

	
	软PU泡沫塑料
	硬PU泡沫塑料

	HCFC-141b
	
	★

	HFC-134a
	
	★

	戊烷
	
	★

	液态CO2
	
	★

	水发泡
	★
	


5.2  使用替代前后发泡剂生产产品性能不一

从本项目的调研中，无论是国外或国内的相关机构、生产单位、使用单位等的反应中可看出，氟利昂发泡剂除环保因素外，它毒性低、无腐蚀、不燃烧、化学性能稳定，具有一系列的优点，是聚氨酯泡沫塑料生产理想的物理发泡剂。表2是用各类发泡剂制得的硬泡性能的对比情况。

表2  各类发泡剂制得的硬泡性能的对比情况

	 
	密度/kg·cm-3
	压缩强度/MPa
	导热系数/J·(m·h·K)-1

	CFC-11
	0.030～0.035
	0.15～0.20
	96～125

	HCFC-141b
	0.0355
	0.140
	62

	以水为发泡剂
	0.032～0.040
	0.210
	108


5.3  国际标准数目众多

5.3.1  概述

本项目最终收集了国外各国包括国际标准化组织（ISO）、欧洲标准（EN）、德国工业标准（DIN）、英国国家标准（BS）、美国实验协会标准（ASTM）、日本工业协会标准（JIS）等相关聚氨酯的标准 共6类，118个（含等同）。合同中没有要求收集BS，最初的构想成是ISO、EN及美洲、欧洲和亚洲各1个PU泡沫主要工业国标准，但在收集国外标准过程中，发现BS在EN中扮演重要的角色，所以将BS也收集进来。其中DIN、BS、EN等同ISO 37个，BS等同EN 4个（余77个）。

ISO 44个：产品6个（13.6%），方法32个(72.7%)，原料6个(13.6%)；

EN 15个：产品5个(其中4个等同BS)，方法10个(=BS=ISO)；

DIN 22个：产品5个(100%)，方法17个(DIN=EN=ISO 13个，DIN=ISO 4个)；

BS 21个：产品11个(100%)，方法10个(=EN=ISO)；

ASTM 10个：产品8个(80%)，方法2个(20%)；

JIS 6个：产品4个(66.7%)，方法2个(33.3%)。

目前TC61/SC10正在或有意向修订的标准是9个，占20.7%，已经提交ISO讨论的DIS稿6个（1个产品，5个方法），工作组文件WD1个，CD 1个，AWI有意向修订的标准1个。可见SC10工作比较活跃.标准工作活跃,产品的发展活跃。而且9项修订中全部是关于硬泡产品或方法，从标准角度硬泡产品今后是有必要的。

5.3.2  国外产品专业化程度高

产品涉及的邻域：专门的关于家具、汽车、床垫、屋面、屋顶、鞋类、包装、衣料用的PU泡沫标准。

方法：拉伸、压缩应变、剪切、蠕变、吸水、压陷、老化、燃烧，以及耐疲劳、线膨胀系数、硬泡易碎性、动态弹性等方面。

5.3.3  国际标准采标工作滞后

我国已经采标情况ISO（44）的共21个（47.7%），还的23个未采标。未采标ISO中产品5个，原料6个，方法13个。

已采标ISO有产品1个，方法19个。但ISO又重新修订但我国标准未及时修订的包括产品1个（100%）、方法12个（63.2%）。

5.4  国内标准迟滞落后，急需制修订工作

5.4.1  概述

本项目最终共收集了各个行业与聚氨酯相关的标准共87项，其中产品标准19项，方法标准68项。产品标准中1990年以前标准3项，1995年以前标准8项，方法标准中90年以前标准20项，1995年以前45项。

5.4.2  采标情况

19项产品标准包括了聚氨酯制品、施工规范和技术条件等，其中采用ISO、ASTM、BS、EN等共6项。而68项方法标准其中49项为国家标准，19项为行业标准，其中41项采标（等同采用ISO标准16项，等同采用ASTM标准1项）。其中方法标准中有13项原采标的标准，国外标准已有新的版本颁布。

5.5  急需对有些检验方法、消防安全等规范进行研究

有些检验方法如导热系数的测定，在收集的国内标准中就有三种，即用护热平办法、热流计法、热线法。由于缺乏方法之间的比对研究试验，造成不同场合有不同的参照标准，从而给评价泡沫保温性能带来一定的困难，特别是替代发泡剂对产品导热性能影响较大的情况下，显得尤为重要。

另外，由于一些烃类发泡剂容易着火，因此有必要对消防安全等进行规范。

5.6  需要制修订的标准

通过本项目，对标准的制修订我们得到以下结论：

5.6.1  一些产品、方法标准需要制修订

目前市场上的一些产品，如自结皮、慢回弹、大网孔等产品上没有标准，因此有必要制修订标准。

一些泡沫泡孔均匀性、加速老化等方法标准需要及时的制修订。规定测试含氟类化合物的要求。

新的施工、防火要求，促使阻燃性能良好的产品出现，要求有相应的标准来规范。

5.6.2  建筑隔热用硬质聚氨酯泡沫塑料应急需修订为国家标准

QB/T 3806-1999《建筑隔热用硬质聚氨酯泡沫塑料》（原GB 10800）在1999年标准清理整顿时由国标降为行标。但是从整个聚氨酯泡沫行业中的应用来看，应将其重新修订，并上升为国家标准。

5.6.3  原采标的标准，国外标准已经修订的应结合CFC替代工作尽快修订

轻工业塑料加工应用研究所、全国塑料制品标准化技术委员会应根据当前聚氨酯泡沫行业情况，按照轻重缓急排序和合理分配难易程度原则，编制有关聚氨酯泡沫的标准计划，报标准归口单位全国塑料制品标准化技术委员备案，并在适当时候报国家标准管理委员会。

5.7  2003年计划标准制修订计划

全国塑料制品标准化中心已经将2003年《喷涂用聚氨酯硬质泡沫塑料》、《硬质泡沫塑料吸水性试验方法（质量法）》、《通过恒定免荷反复敲打测定疲劳性能》、《硬质泡沫塑料吸水率试验方法（体积法）》、《软质泡沫聚合材料压陷硬度试验方法》和《软质泡沫塑料撕裂性能试验方法》等标准制修订计划报国家标准化管理委员会。

5.8  建议

为了标准的连贯性和准确性，建议国家环保局将所有的制标工作交由全国塑料制品标准化中心统一规划、计划和安排。

由于在今后几年工作中，有关聚氨酯泡沫塑料的标准的制修订工作，任务相当艰巨，需要采标、制修订的标准项目较多，一些检验方法如导热系数统一检验方法、消防安全等需要比对试验和标准规范。因此建议有关的部门如国家标准化管理委员会、国家环境保护总局外经办技援项目等给与更多地投入和支持。

Sector Plan to Phase out CFC-11 at Foam Industry of China
Final Report on New Standards Preparation for PU Foam Industry 

Plastics Processing and Application Institute of Light Industry 
1．Background

“Sector Plan to Eliminate CFC-11in foam industry of China” was approved in Dec. 2001. Before it, China has reconstructed 167 enterprises adding up to 112 projects with given fund. And China should eliminate all CFC-11 consumed at PU foam industry in 2010 according to Sector Plan.  

In the past, most of standards in PU foam industry were made according to products foamed by CFC-11 which has affected producing, using, testing foams industry a inconvenient situation. Except having some national grade standards, there are still some others grade standards. Along with developing of replacing working and PU industry, it’s necessary to review standards of PU foams and do preparing working for setting or revising new standards. 

2．Objectives
The project is planed in order to prepare for designing new standards of PU forms industry. In the project, it is not only need to collect fully national standards of PU forms industry, but also some foreign standards which should be translated to Chinese. It also need exchange ideas about standards with some departments of industry, old drawer of current standards, specialists, and enterprises. It should put forward proposals on how to draw new standards. When the project is finished, it has to hand in a report about above-mentioned subjects, which will be according to next standards designing.
3．Organizing way

Special Working Group for ODS Phase-out in Foam Sector (SWG) of SEPA takes charge to edit outline of the project and select somebody to undertake the project with QCBS of UNIDO .Who undertake the project should implement the project according with working outline of the project. SWG supervised the implementing and pay the fee to unit of project according to step achievement supplied by unit of project. 

4．Working content

After We undertook the consultation contact named as 《Preparing working for setting and revising standards of PU foam》 from SWG of SEPA, we researched carefully and carried out the tasks. We lay out with planning as a whole and finished the project with precise attitude. Also we used fully many channels of Institute of Plastics Processing & Application of Light Industry (IPPA) in this industry, advanced condition of National Center for Standardization for Plastics (NCSP) and databank of specialists to arrange plan and finish the tasks. 

Following are the details to finish the project:

4.1 Collecting national standards

From Sep. to Oct. 2002, we used various ways to collect current national standards related to the project. The various ways to collect ways are described as following:

(1)．We used the kinds of channels of our institute as national center, databanks of specialists and enterprises of plastic industry.

(2)．We had an interview with standard department of SAC to collect national standards related to PU foams including soft foam, rigid foam, skin faced foam industry).
(3)．We collected some national standards from NCSP who is belonged to our institute. 

(4)．We also had an interview with research institute, enterprises to ask the standards they used and the different between fore-and-aft using the substitute of CFCs.

(5)．We had an interview with consumers in building, automobile, and furniture industry in order to gain the information about quality request and standards of PU foams.

(6)．We went to units who supplied the searching service for literature as Chinese Center for Science and Technology information to lookup related standards.

(7)．In order to get the first-hand data about testing and standards of PU foams from test departments, we had an interview with some centers as National Testing Center for Supervision of Quality of Plastics (NTSQP). With allowed by NTSQP, we got the past years data about PU foams of Center.

(8)． We analyzed the data we have gained and listed all national standards related to PU foam, which has been made a collection. 

In the project, We have collected 87 national standards related to PU foams including 19 product’s standards and 68 method’s standards. 

4.2 Collecting some foreign standards

From Sep. to Dec. 2002, we used various ways to collect some foreign standards related to the project. The various ways to collect ways are described as following:

(1)．We had an interview with standard department of CSBTS to collect some foreign standards of ISO, EN, ASTM, DIN, JIS related to PU foams.

(2)．We also collected ISO CD, DIS, and FDIS standards from NCSP belonged to our institute. 

(3)．We contacted with some numbers of ISO TC61/SC10 to gain standards and exchange proposals with them by telephone, fax, and e-mail. 

(4)．We had an interview with some foreign departments to get more information about PU foams which benefited from many channels of IPPAC in plastic’s industry as it’s often attending the international meeting etc. 

(5)．Visiting some international web of standards as www.iso.ch、www.astm.org etc. is a valid way to get the first-hand standards. 

(6)．In order to get the first-hand data about testing and standards of PU foams from test departments, we had an interview with some centers as NTSQP etc. With allowed by them, we got the past years data about PU foams of Center. If it’s possible, we asked the client who submitted the samples to testing center to gain some producing and using CFCs information of foreign enterprises. 

(7)．Analyzed the standards which have been gained and listed them by the numbers.

(8)．While got the foreign standards, we opened out to translate them.

(9)．Edited a collection of foreign standards.

The project has collected 6 kinds of foreign standards including ISO, EN, DIN, BS, ASTM, JIS related to PU foams. Its numbers of collection is 118. 

4.3 Interview

From Oct. to Dec. 2002, We investigated about the usage status of CFCs in related industries in washing out CFC-11 plan. We have collected much valued information about production, substituting, quality of products and standards etc. We visited 27 units of which 4 factories who produced the material, 15 enterprise who supplied products and others are researching and administer. These units on the whole represented the situation of PU foams industry our country has doing for CFCs substitute. The units we visited listed as following: Producer who produced Foams used for refrigeratory are Haier Group, Haixin Co., AokemaCo. Other foams producers are Shanghai No.6 foams factories, Beijing Xinyue Foams Ltd. Co., Jinlin Bayer polyuthrane Co., Tianjin polyuthrane Co., Yantai Binlun Co., Yantai Wanhua Group. Researching department are Chinese Plastic producing industry association, NTSQP, Jiangsu Chemistry research institute, Bejing constructing engineering testing center. 

4.4 Conference

4.4.1 The first conference

In Nov.30,2002, the first conference requested in the project has held at Beijing Fengze Garden Hotel. The people who attended the meeting are listed as following: Chen Jiaqi and Chenqian of IPPA, Weng Yunxuan of NTSQP, Liang Xiaoping of Beijing Foam Group, Sunlin vice director and Wang Ruilan of Gansu Leather Institute, Wangyan vice director of Jiangsu Chemistry institute, Qi Jingyi manger of Beijing New Star Heat preservation Ltd. Co., Bao Xiaochun manger of Shang Yanfeng Jiangshen seating Ltd. Co. 

The conference reviewed the intercommunion with some administers, enterprises, specialists etc. The numbers in the meeting also exchange one’s experience in foams and discussed the next standards which should be designed after using CFCs substitute. 

4.4.2 The second conference

In Jan. 10, 2003, the first conference requested in the project has held at Beijing Railway Hotel. The people who attended the meeting are listed as following: Liao Zhenpin director of Chinese plastic producing industry association, Meng Qingjun high engineer of CFCs Working Group of EPD, Hu Xiaoyuan director of Chinese hot insulating materials association, Chen Jiaqi of IPPA, Qian Hanying and Zeng Xinrong of NCSP, Weng Yunxuan and Chenqian of NTSQP, Zhou Caifen of Wuhan Testing Center of Light Industry Plastic, Wangyan vice director of Jiangsu Chemistry institute, Tianjin polyuthrane Ltd. Co. etc.

The conference was taken charged by Chen Jiaqi. The conference interviewed the content of the first conference. The plastic institute who undertook the project introduced the project working including collecting national standards and foreign standards, interview the situation of CFC’s substitute. In the meeting, the people discussed what’s standards should be taken to change and design.  

5 Analysis 

5.1 The situation of blowing agent used in foaming show it's complexity and variety

PU foam is a material with excellent insulated and structural performance. It’s some characteristics as cellularity, low-density and high intensity. Chinese products of PU foams are varied with soft or rigid board foams, moulding foams, spraying foams etc.

The main raw materials of foam are polyisocyanate、composite of polyols and additives，in which the blowing agent is a main additive. Freon's type blowing agent has been used for long time in which, especially, is CFC-11. Except for damaging to environment, CFCs has a set of advantage been used in producing foam as low toxicity, no erode, difficult burning etc. For these years' working, some substitutes have been used widely to instead CFCs in China which have four type described as following. The first is HCFCs in which mainly is HCFC-141b. But it's a transition-blowing agent also for it's large ODP, which will be banned in 2004. The second is HFCs as HFC-134a、HFC-152a etc., Whose ODP is zero. The third is hydrocarbon compounds like butane, pentane whose ODP is zero.

The fourth is CO2 which ODP is zero with no toxicity, safety and cheap processing. 

Table.1  The situation of blowing agent used in foams' producing

	
	Soft PU foams
	Rigid PU foams

	HCFC-141b
	
	★

	HFC-134a
	
	★

	Pentane
	
	★

	Liquid state CO2
	
	★

	Water-foaming
	★
	


5.2  Different properties by substitute blowing agent

With interview in this project working items, we can take a conclusion that CFC is the best additive among various blowing agents except for polluting for environment. The different properties of foams by using various blowing agents are showed in following table 2. 

Table 2  Different properties of foams by using various blowing agents
	 
	Density/kg·cm-3
	Compression /MPa
	Heat-conductivity/J·(m·h·K)-1

	CFC-11
	0.030～0.035
	0.15～0.20
	96～125

	HCFC-141b
	0.0355
	0.140
	62

	Water
	0.032～0.040
	0.210
	108


5.3 Standards in world are too much

5.3.1 Summarizing 

The project has collected standards of ISO, EN, DIN, BS,ASTM,JIS including 44 numbers ISO standards in which 6 numbers are designed to product（13.6%） and others to method(72.7%). And We found the numbers of DIN,BS,EN identifying to ISO is 37，BS identify to EN is 4. All numbers of EN is 15 in which 5 numbers are designed to product and other 10 to method.  All numbers of BS is 21 in which 11 numbers are designed to product and other 10 to method while JIS is 6 in which 4 numbers are designed to product and other 2 to method.

At present, the numbers of standards being designed by ISO TC61/SC10 is 9 (20.7%), numbers of ISO DIS, WD, CD, AWI standards is 6,1,1,1 respectively. So the action about standardization is activity.

5.3.2 The foreign products has more special level

some fields of standards about products are listed as following ：furniture, auto, mattress, house, footwear, packaging, costuming. 

Test methods：tension, compress, aging, burning, wear out, flexibility, water-sop, etc.

5.3.3 Working to adopt international standards to national’s is lagged 

It has adopted 21 numbers of ISO to national standards including 1 product standard, 19 methods. But it still has 24 of ISO not been adopted to national standards including 5 about products, 6 about raw materials, 13 about method. 

5.4 Exact to do standards working for having been lagged level 

5.4.1 Summarizing

The project has collected 87 national standards about PU foams including 19 products’, 68 methods’. In products’, there are 3 numbers which was designed before 1990 And there has 8 numbers which was designed before 1995. In method’s, there are 20 numbers which was designed before 1990 And there has 45 numbers which was designed before 1995.

5.4.2 Status of adopting to international standards

    In 19 product standards, there are 6 numbers including ISO, ASTM, EN, etc. which had been adopted by national standards. In 68 method standards, there are 41 numbers, which had been adopted by national standards, but 13 of them are remade by related organization.

5.5 Some methods as fire protection, safety should be designed

There are too much methods to test same property of products as coefficient of heat-conductivity has three test methods in china. Since there is no system comparing testing among different methods, It caused difficult thing that in same property testing has different methods, which disturbed people to know what is correct. So it need to design a standards to solute such questions. 

5.6 Standards should be planned to designed

By analyzing of this project, we can make a conclusion about standards of PU foams as following：

(1) Some products or methods should be remade or designed

Some products in present market have no standards, which should be designed as quickly as possible.

Methods to test some properties of foams as cellularity, accelerating aging need to be made. Since new requests of construction and fireproofing, there need related criterions.

(2) The standard-- QB/T 3806-1999 “cellular plastics—specification of polyurethane for rigid materials used in the thermal insulation of building” should reset to national grade standard for it's widely used in foams industry. 

(3) Old standards according to ISO or other international standard should be remade with ODS working if related international standards is remade. 

IPPA, NCSP should workout plan to make standards according to present situation of PU foams’ industry and hand in it to NPSS to put on records so it can be handed in to SAC. 

5.7 2003’plan of making standards

NCSP has handed in following standards to SAC to get permission: cellular plastics—specification of polyurethane used in spraying、Determination taking-up property of rigid polyurethane foam –measured by quality method, Determination of weariness by iterating knocking under constant load, Determination taking-up property of rigid polyurethane foam –measured by volume method, Determination pressing hardness of soft polyurethane foam, Determination avulsing of soft polyurethane foam.

5.8 Suggestion

By way of making standards continually and true, we propose that EDP can devolve standards working on IPPA to plan. 

In a conclusion, the task to setting or revising working of standards about PU foams in late years is very arduous. A lot of standards, specifications and test methods should be set or revised. We suggest that some departments of government as SAC, SEPA can put into more encouragement and fund.
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