
Request for exemption for refrigerant HCFO-1233zd
We would like to explain the hazard information regarding HCFO-1233zd(E) (hereafter referred to as 

1233E). Note that 1233E is the fluorinated gas (CAS RN: 102687-65-0, Chemical Name: trans-1-

chloro-3,3,3-trifluoropropene) with a boiling point of 18.3°C.

1233E is not readily biodegradable according to an OECD TG301D study. It is likely to partition to the

water rather than to the sediment and soil compartments as it has a relatively low partition coefficient 

(log Pow = 2.2). Furthermore, the high vapor pressure (1,516kPa at 30°C) suggests that the substance 

will volatilize rapidly from water and partition to the air. The rapid degradation of the substance in the 

air is supported by a publication from Sulbaek Andersen et al. (2018)1, which shows a lifetime of 36 

days by its reaction with OH in the air. Based on all the evidence, it is concluded that the substance is 

not persistent and bioaccumulative.

Ref. 1 shows that approximately 2% of TFA is produced by the atmospheric decomposition of 1233E. 

In addition, trifluoroacetic acid, which is a concern in the proposed restriction, has also been shown to 

pose a low risk of toxicity to living organisms and human bodies in the reports of the Environment 

Agency of Germany and Norway, who actually submitted this restriction proposal2,3.

1233E is expected not to be mutagenic since it is negative in the Ames test of OECD TG471 and also 

negative in the chromosome aberration test of OECD TG473. The substance is also expected to have 

low toxicity to humans since the LC50 (rat) is 120,000ppm in the acute inhalation test of OECD 

TG403 and the NOAEC = 4,000ppm in the 90-day repeated inhalation test of OECD TG413. Based on 

these test results, the WEEL for 1233E is determined to be 800 ppm (8-hours, TWA)4.

Reference 1 indicates that 1233E has an ODP of less than 0.00030, a GWP of less than 5, and a POCP 

of 3.6. Therefore, in the concentrations expected in the environment its atmospheric degradation 

products will have a negligible impact on ecosystems. The substance does not adversely affect 

environmental problems such as ozone depletion and global warming, so it is environmentally 

acceptable.

Based on all hazard information, we would like to propose that 1233E should not be regulated as a 

PFAS.

[Request for exemption]

1233E for blowing agent use is mainly used as a raw material for rigid polyurethane foam. Rigid 

polyurethane foam is widely used as a heat insulator for consumer and industrial applications. Rigid 

polyurethane foam consists of minute independent bubbles formed by urethane resin, and gas derived 

from a blowing agent is sealed inside the bubbles. By using PFAS with low thermal conductivity such 

as 1233E for that gas, rigid polyurethane foam can achieve higher thermal insulation performance than 

other insulation materials. In addition, urethane resin has high specific strength and good resistance to 

low temperatures and dimensional stability. Taking advantage of these features, rigid polyurethane 

foam is mainly used as heat insulating material in the normal to low temperature range. Major thermal 

insulation applications are in houses, frozen and refrigerated warehouses, refrigerators, vending 

machines, plants handling low-temperature fluids such as LNG, LNG carriers, and liquid oxygen and 

liquid hydrogen tanks of large rockets.

Rigid polyurethane foam is produced by foaming the raw material with gas derived from a blowing 

agent in the process of solidifying the liquid material into a resinous state through a chemical reaction. 

The raw materials other than the blowing agent are polyol, catalyst, foaming agents, flame retardants, 

and isocyanate. The most common foaming method for rigid polyurethane foam is to vaporize the 



blowing agent by reaction heat, but the blowing agent used for this method must have a low thermal 

conductivity of its gas and a boiling point near room temperature. In addition, many other 

characteristics are required, such as adequate solubility in the urethane raw material, chemical stability 

and non-toxicity, and non-flammability. There are very few options for blowing agents that satisfy 

these requirements, and fluorocarbons have been used in the past.

1233E has low gas thermal conductivity (0.0102 W/m·K, at 20°C) 5, a boiling point near room 

temperature (18.3°C) 5, chemical stability, low toxicity (WEEL=800ppm) 4, and nonflammability 4. 

Based on the above, we propose that the use of 1233E in blowing agent applications should be 

completely exempted from PFAS regulations.

1233E is also used as a refrigerant in centrifugal chiller. Since centrifugal chillers are used in air 

conditioners of large buildings and are filled with a large amount of refrigerant, nonflammable, low 

toxicity and low GWP properties are required to avoid risk in case of leakage. Although 1233E is a 

nonflammable, low toxicity and low GWP refrigerant, it is impossible to replace it with alternative 

refrigerants such as hydrocarbons while maintaining all its properties. Therefore, we request that 1233E

in refrigerant applications should be exempted from PFAS regulations.
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[危险或暴露]

我们想解释有关 HCFO-1233zd（E）（以下简称 1233E）的危险信息。请注意，1233E

是沸点为 18.3°C 的氟化气体（化学文摘社 RN：102687-65-0，化学名称：反式-1-氯-

3，3，3-三氟丙烯）。

根据经合组织 TG301D 的一项研究，1233E 不易生物降解。它很可能被分配到水中而不是沉积物

和土壤隔间中，因为它的分配系数相对较低（log Pow = 2.2）。此外，高蒸气压（30°C 时为

1，516kPa）表明：该物质会从水中迅速挥发并分配到空气中。Sulbaek Andersen 等人

（2018）1 的出版物支持了该物质在空气中的快速降解，该出版物显示其与空气中的 OH 反应的寿

命为 36 天。根据所有证据，得出的结论是该物质不具有持久性和生物累积性。

参考文献 1 显示，大约 2%的 TFA 是由 1233E 的大气分解产生的。此外，在拟议的限制中受到

关注的三氟乙酸在德国和挪威环境署的报告中也被证明对生物体和人体构成低毒性风险，他们实际上提交

了该限制提案 2，3。

预计 1233E 不会诱变，因为它在 OECD TG471 的 Ames 测试中为阴性，在 OECD 

TG473 的染色体畸变测试中也是阴性的。由于经合组织 TG403 的急性吸入试验中的

LC50（大鼠）为 120，000ppm，经合组织 TG413 的 90 天重复吸入试验中的

NOAEC=4，000ppm，因此预计该物质对人类的毒性也较低。根据这些测试结果，确定 

1233E 的 WEEL 为 800 ppm（8 小时，TWA）4。

参考文献 1 表明 1233E 的 ODP 小于 0.00030，GWP 小于 5，POCP 为 3.6。因

此，按照环境中预期的浓度，其大气降解产物对生态系统的影响可以忽略不计。该物质不会对环境问题产

生不利影响，例如臭氧消耗和全球变暖，因此在环境上是可以接受的。

基于所有危害信息，我们建议 1233E 不应作为 PFAS 进行监管。[豁免请求]

发泡剂用 1233E 主要用作硬质聚氨酯泡沫的原料。硬质聚氨酯泡沫被广泛用作消费和工业应用的隔热

材料。硬质聚氨酯泡沫由聚氨酯树脂形成的微小独立气泡组成，来自发泡剂的气体密封在气泡内。通过使

用低导热性的 PFAS，例如 1233E 作为该气体，硬质聚氨酯泡沫可以实现比其他绝缘材料更高的隔

热性能。此外，聚氨酯树脂具有较高的比强度和良好的耐低温性和尺寸稳定性。利用这些特点，硬质聚氨

酯泡沫主要用作正常到低温范围内的隔热材料。主要的隔热应用是房屋、冷冻和冷藏仓库、冰箱、自动售



货机、处理低温流体（如 LNG、LNG 运输船）的工厂以及大型火箭的液氧和液氢罐。

硬质聚氨酯泡沫是通过化学反应将液体材料固化成树脂状态的过程中，用发泡剂衍生的气体发泡原料而制

成的。发泡剂以外的原料是多元醇、催化剂、发泡剂、阻燃剂和异氰酸酯。硬质聚氨酯泡沫最常见的发泡

方法是通过反应热使发泡剂汽化，但用于该方法的发泡剂必须具有低的气体导热率和接近室温的沸点。此

外，还需要许多其他特性，例如在聚氨酯原料中具有足够的溶解度，化学稳定性和无毒性以及不可燃性。

满足这些要求的发泡剂选择很少，过去曾使用过碳氟化合物。

1233E 具有低气体导热系数（0.0102 W/m·K，在 20°C 时）5，沸点接近室温

（18.3°C）5，化学稳定性好，毒性低（WEEL=800ppm）4，不燃性 4。基于上述，我们建

议在发泡剂应用中使用 1233E 应完全不受 PFAS 法规的约束。

1233E 也用作离心式冷水机组中的制冷剂。由于离心式冷水机组用于大型建筑物的空调中，并且充满

了大量的制冷剂，因此需要不易燃，低毒性和低 GWP 特性，以避免泄漏的风险。尽管 1233E 是

一种不易燃、低毒和低 GWP 的制冷剂，但在保持其所有特性的同时，不可能用碳氢化合物等替代制

冷剂代替它。因此，我们要求制冷剂应用中的 1233E 应免于 PFAS 法规。
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