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R23成品槽技术特性表 

最高工作压力  MPa 4.5 

工作温度  ℃ 40/0 

设计压力  MPa 6.0 

设计温度  ℃ 150 

物料名称 R23 

全容积  m
3
 2.6 

容器类别 Ⅱ 

     

R23 成品槽的作用为对 R23 分离工段分离出的合格的 R23 进行缓冲，然后

稳定的向焚烧炉供应 R23；并可在紧急情况下对产生的 R23 进行缓存，故 R23

成品槽也可称为 R23缓冲罐。 

R23 成品槽的最大工作压力为 4.5Mpa，成品槽内直径为 D=1200mm，成品

槽直筒体高为 h=1800mm。当 R23 正常充满成品槽时其压力为 3.5~4.2Mpa，液

位 1800mm，温度不大于 20℃的液相物质，上封头为气相 R23，此时 R23 处于

饱和状态。气相 R23质量相对液相 R23质量来说太小可忽略不计。 

取其饱和状态下在 3.868Mpa，290K下的参数，其液相比容为 0.001169m
3
/kg

1，

则其密度为: 

ρ=1÷0.001169=855.43kg/m
3
 

每个成品槽内直筒体 1800mm内的容积为： 

V1=3.14×（1.2÷2）2
×1.8=2.03m

3， 

因每个成品槽的全容积为 2.6m
3
,上下封头相同，则成品槽下封头的容积为： 

                                                        
1 参考：《化学工程师实用数据手册—Perry’s 标准图表及公式》，化学工业出版社，[美]James G. Speight 编

著，陈晓春 孙巍 译， P431 

 

 

1200mm 



V2=（2.6-2.03）÷2=0.285 m
3 

则每个成品槽内总的液相 R23容积为： 

V=V1+V2 

   =2.03 m
3
+0.285 m

3
 

   =2.315 m
3
 

则这时每个成品槽内液相 R23的质量为 

m1=ρ*V 

=855.43kg/m
3
×2.315 m

3
 

=1980.32kg 

当成品槽内压力小于 0.5Mpa时，停止向焚烧炉供料，这时成品槽内残余 R23全

部为气相，温度取最低温度 0℃，质量为 m2： 

P*V=(m2/M)*R*T 

m2=P*V*M/(R*T) 

    =（0.5+0.1）×10
6
pa×2.6m

3
×70g/mol÷(8.31J/(mol*k)×273k) 

=48.13kg 

  P为成品槽内压力 

  M为 R23的摩尔质量为 70g/mol 

  R为气体常数为 8.31 J/(mol*k) 

  T为气体绝对温度。 

则每个 R23成品槽中可缓存的 R23量为： 

m=m1-m2 

 =1980.32kg-48.13kg 

   =1932.19kg 

如果焚烧炉按照最大处理量 140kg/h的焚烧的话，2个成品槽内的缓存量可供焚

烧炉焚烧时间为： 

h =2×m÷140kg/h 

=2×1932.19kg÷140kg/h 

=27.6h 

 

English translation as follows:  

 

 



HFC23 buffer system in front of HFC23 flow meters 

The maximum operating pressure of the butter tank is 4.5Mpa. The normal pressure 

of the butter tank when filled of HFC23 is 3.5~4.2Mpa, and the temperature is no more 

than 20℃. In this condition, most of HFC23 is in liquid phase. 

At 3.868Mpa, 290K, the specific volume of HFC23 is 0.001169m3/kg, so the density is 

ρ=1÷0.001169=855.43kg/m3 

The volume of the liquid HFC23 in the butter tank is 2.315m3. So the mass of HFC23 

in the butter tank is calculated as follow: 

m1=ρ*V =855.43kg/m3×2.315 m3 =1980.32kg 

When the pressure of the butter tank is lower than 0.5Mpa, the HFC23 supply to the 

incinerator will be shut down. Then HFC23 in the butter tank is gaseous. We use the 

lowest temperature to calculate the mass of HFC23 remained in the butter tank as 

follow: 

P*V=(m2/M)*R*T 

m2=P*V*M/(R*T) 

    =（0.5+0.1）×106pa×2.6m3×70g/mol÷(8.31J/(mol*k)×273k) 

=48.13kg 

P:  the pressure of the butter tank 

M:  70g/mol 

R:  8.31J/(mol*k) 

T:  (273+0)k  

So the mass of the butter tank temporary holding for HFC23 gas can be calculated as 

follow: 

 m=m1-m2 

 =1980.32kg-48.13kg 

   =1932.19kg 

There are two tanks in the system, and the maximum HFC23 inflow is 140kg/h, thus 

minimal holding duration for HFC23 can be calculated as below:  

h =2×m÷140kg/h 

=2×1932.19kg÷140kg/h 

=27.6h 

Attachment： Blueprint of the HFC23 buffer tank  



 


