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Carbon-coated membrane has been identified as an alternative to overcome the 
degradation of the solvent, tetralin, which resulted in plugging the porous 
structure of the membrane. In this quarter, we have established a carbon coating 
facility and perform coating study. This quarterly report summarizes the results. 

, 1. Facility Assembly I 

According to the literature, carbon-coating on ceramic membranes can be 
accomplished by passing organic compounds through the membrane surface at a 
high temperature, i.e., 2400°C. The acid site of the membrane surface in fact 
promotes the carbonization process and results in a uniform thin layer coating. 
In addition, olefin as a precursor is in general better than paraffin due to its 
reactivity. In this quarter, we have spent most project time in assembling the 
carbon coating facility. A schematic is shown in Figure 1. Propylene is selected 
as a precursor for carbonization. Membranes with y-Al2O3 or  y-&o3/sio2 with 
pore sizes from 500 to  are selected for this study. 

2. operatingconditiom 

The operating conditions for carbon coating are listed as follows: 

Temperature: . 400°C and above 
Flow rate of propylene: 270-475cc/min 
Feed-side pressure: 6-10.5psi 
Permeate-side pressure: 0.6-1Opsi 
Deposition time: 2 hours 

Deposition at 400°C was attempted and no obvious carbon-coating was observed. 
The next higher temperature, 500°C, was attempted and successfully coated the 
membrane surface based upon visual examination of the membrane after 
coating. 

3. Characterization Before and After Coating 

Visual observation of the surface coating indicates that the coating appears very 
uniform. Characterization, including gas permeation and pore size distribution, 
was performed to evaluate the degrse of carbon coating. Table 1 summarizes the 
results. The deposition on the 500A membrane shows trace deposition since the 
average pore size and permeatign before and after the deposition were nearly 
identical. The deposition on 40A reduces the permeation ,and pore size 
significantly. The pore size distributions for a typical 40A and the carbon-coated 
membranes are presented in Figures 2 and 3. The permeation measured before 
the deposition was not reliable due t o  the adsorpotion of moisture from atmosphere. 
A typical permeation rate and pore size for a 40A membrane after calcination at 
600°C to drive off the moisture is also listed for comparison. 
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Clearly carbon deposition for a 40A membrane is. more severe than that for a 500A 
membrane. Probably, the porous surface for 40A is more active and more acidic 
and promotes a higher degree of coating. The average pore size after coating, 
-34A, may be too big for the separation of compound #9. However, the narrow 
pore size distribution of the coated membrane indicates that the deposition is very 
uniform and is ideal for this project. 

4. Futureplans 

In the next quarter, we will focus on the deposition of the ceramic membrane to  
reduce the pore size to  -20A. This could be achieved by (1) higher degree of 
deposition using a 40A membrane, and (2) thin film deposition with a smaller 
pore size of a ceramic membrane. Both approaches will be pursued in the next 
quarter. Then selected membrane candidates will be used for upgrading study. 
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Table 1 
Characterization of CarbonCoated Membranes 

Permeance (m3/m2/hr/bar at 2 5 O Q  
- He Pore Size 

40A Before calcination 24.1 10.6 

After calcination 182 76.3 
Before (typical) -24.0 -100 

500A Before 
After 

1399 634 
1361 619 

578A 
589A 
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Figure 2 
Pore Size Distribution of Typical 40A Ceramic Membrane 
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