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Abstract 

Porous polyamide membranes have been commercialized for many years and in nowadays widely used in fine
separation processes often manufactured by the immersion precipitation process. This process for the membrane
preparation involves precipitation of an incipient casting dope metastable. 

In this paper the morphology of polyamide 6,6 membranes prepared by phase inversion from ternary system
(water/chloridric acid/polyamide 6,6) was investigated. Depending upon the precipitation conditions membranes
the morphologics and hydraulic properties that reflect the compartment of membranes. The MP10 and MP15
membranes had been characterized in the FT-IR, thermogravimetric analysis (TGA) and differential scanning
calorimetry (DSC). The formation of the dense layer can be observed in the scanning electronic micrographs
(SEM). It can be observed that approximately 60% of the distribution of the pores were found in the band between
7 and 6 nm (mesoporous system). It can be concluded that the gotten membrane is mixing, therefore presents a
dense part and this membranes was a promising candidate for nanofiltration (NF) and osmosis reversal (OR)
process. 
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1. Introduction

Porous polyamide membranes has been com-
mercialized for many years and in nowadays

widely used in fine separation processes often
manufactured by the immersion precipitation
process. This process for the membrane pre-
paration involves precipitation of an incipient
casting dope metastable. The formation mecha-
nism of crystallizable polyamide membranes
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It can be observed that approximately 60% of
the distribution of the pores were found in the band
between 7 and 6 nm (mesoporous system), in the
MP10 membranes show large pores of spherical
shape with very small voids of several nanometric
magnification. In the MP15 membranes the dense
layer is higher in magnificatite with less porous
in the sandwich system (<10 nm thickness) [6].

Both materials feature a similar endothermic
peak at a melting point of around 260°C, in the
commercial form. A smaller, post-endothermic
peak occurs above the main melting peak (Tm) at
about 250°C and heat of fusion (� Hf) of both
pellets and polyamide 6,6 membranes (Table 1).
A possible explanation for this peak could be the
formation of a high temperature crystal phase,
caused by the strong interaction of the polymer
chain in the precipitation process in the nonsolvent
(ternary system). The loss mass percent (W ) in

the MP membranes are little possible break in
the polymeric chains or in the crystal modification
polymeric matrix [1]. 

Fig. 2. SEM photomicrograph of membrane MP15, 1500×.

Table 1
Comparison dates of the DSC and TGA thermal analysis  

 DSC TGA 

 Tm (°C) � Hf (J/g) Tg (°C) W (%)

PA 6.6 — pellets 257.25 64.96 495.23 89.98 
MP10 252.06 57.51 491.28 87.30 
MP15 251.85 61.16 505.1 87.83 

Fig. 3. FTIR spectra of the pellets and PA membranes
prepared from inversion phase (water/chloridric acid/
polyamide 6,6).

Table 2
Pure water permeation flux of the membranes MP10
and MP15 at different pressure  

P (atm) MP10 MP15 

J (L hŠ1 mŠ2) J (L hŠ1 mŠ2)

0.82 12.20 175.61 
0.82 24.00 304.88 
1.50 80.00 376.83 
1.84 193.29 369.51 




