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Abstract  

 

This research was done to get acquainted with the 

characteristic of the membrane module in spiral, used in the 

osmosis reverse process. The goal to know its measure, 

components, hydrophilic, topography, materials and 

performance. The membranes of the module were 

characterized by the next techniques: atomic force 

microscopy (AFM), infrared spectroscopy by ATR 

(Attenuated Total Reflectance), contact angle and cross-

flow equipment. Agree with the autopsy, the infrared 

spectrums indicate that the membrane is constituted by 

support of polyester paper, a polysulfone layer, a cellulose 

acetate layer and polyamide layer. The feed spacer is 

polypropylene and the permeate spacer is polyethylene 

terephthalate. All the measures did the membrane module 

were the same as the technical sheet from the manufacturer. 

The contact angle was 22.4±3.55° and roughness of 

182.43±42 nm. The performance of the membrane was 

70% to reject salts of feed 1000 ppm Na2SO4.  

 

 

 

Membrane module, Membrane autopsy, Reverse 

osmosis 

Resumen 

 

Este trabajo de investigación se realizó para familiarizarse 

con las características de un módulo de membranas 

enrrolladas en espiral usado en el proceso de ósmosis 

inversa, con el objetivo de conocer sus medidas, 

componentes, hidrofilicidad, topografía, materiales y 

desempeño. Las membranas en el módulo fueron 

caracterizadas por las siguientes técnicas: microscopia de 

fuerza atómica (AFM), espectroscopía de infrarojo con 

ATR (reflectancia total atenuada), ángulo de contacto y 

equipo de flujo cruzado. De acuerdo a la autopsia, los 

espectros de infrarrojo de las membranas están constituida 

por un soporte de papel poliester, una capa de polisulfona, 

y una capa de acetato de celulosa y poliamida. La malla de 

alimentación es de polipropileno y la malla de permeado es 

polietileno tereftalato. Todas las medidas hechas al módulo 

fueron iguales a la hoja técnica del fabricante del módulo 

de membranas. El ángulo de contacto fue 22.4±3.55° y una 

rugosidad de 182.43±42 nm. El desempeño de la 

membrana en cuanto a rechazo de sales fue de 70% con una 

solución de alimentación de 1000 ppm de Na2SO4.  

 

Módulo de membranas, Autopsia de membranas, 

Ósmosis inversa
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Introduction 

 

Today there is a great demand for fresh water and 

of course drinking water due to population 

growth, industrialization and technological 

development, etc. 

 

Due to contamination and deterioration of 

rivers and underground aquifers, in many cases 

their use without prior treatment is unacceptable, 

even for industrial processes (Morote Seguido et 

al., 2017). 

 

The parameters that intervene in any 

treatment for the purification of brackish or non-

potable water are energy, the nearby availability 

of water, the quality of the water, the final type of 

the process, etc. (Robles et al., 2019). 

 

The applications of membrane processes 

are very extensive. Reverse osmosis (RO), 

ultrafiltration (UF), microfiltration (MF) and 

nanofiltration (NF), are techniques that have 

pressure as a driving force, they are widely used 

to produce drinking water, to convert saline water 

into drinking water, to treat waste water, in the 

food industry, to recover salts dissolved in water 

in industrial processes, to concentrate a polluting 

agent and up to a certain economic point. 

 

RO treatments can improve water quality 

and is the most widely used treatment both 

industrially and for the production of drinking 

water in countries with insufficient water. It is a 

very easy process to carry out, although 

specialized labor is required for its proper 

operation, this allows the amortization of the 

initial investments in a feasible way (Payeras, 

2015), the specialized labor guarantees us the 

proper management of the RO equipment, the 

proper functioning of the process, the care of the 

membranes, as well as the life time of the 

equipment, as well as that of the membranes used 

in the RO process will be the corresponding one. 

The reverse osmosis process occurs when two 

solutions with different concentrations are 

brought into contact through a semi-permeable 

membrane and a pressure greater than the 

osmotic pressure is applied to the concentrated 

solution in such a way that the water passes from 

the more concentrated solution to the most 

diluted.  

 

 

 

 

 

The fundamental element in reverse 

osmosis are the membranes, which are arranged 

in modules inside pressure tubes. There are 

various configurations of modules, the most 

commonly used being the spiral wound type 

(Cifuentes, 2009). 

 

The useful life of a membrane is related 

to the characteristics of the raw water, the 

hydraulic operating conditions, the chemical 

cleaning cycle and the fouling of the membrane. 

Membrane fouling refers to pore plugging and 

external pore blockage as a result of the 

deposition of particles and colloids on the 

membrane surface and the precipitation of 

smaller dissolved materials within the membrane 

pores. and on the surface of the membrane. A 

ratio of pore size to fouling size is important in 

determining the mechanisms involved in 

rejection and fouling. It is necessary to minimize 

membrane fouling because the decrease in 

permeate flux has enormous consequences on the 

economy and efficiency of the operation (Pontie 

et al., 2005; Chon & Cho, 2016). 

 

Analytical tools for membrane autopsies 

when fed with seawater are: zeta potential, 

atomic force microscopy (AFM), infrared 

spectroscopy with ATR (ATR-FTIR), hydraulic 

permeability, gravimetry, contact angle, salt 

rejection, Scanning electron microscopy (SEM), 

X-ray diffractometry (XRD), X-ray fluorescence 

(XRF), sediment density index or fouling index 

(SDI), modified fouling index (MFI), nuclear 

magnetic resonance (NMR) (Pontie et al., 2005). 

 

In Mexico, reverse osmosis desalination 

plants are being installed, which in part of the 

process are made up of membrane modules, in 

the cities of Nuevo León with a capacity of 

29,184 m3 / d, Tampico 13,824 m3 / d, Los Cabos 

San Lucas 1892 m3 / d, Nava 1008 m3 / d, in 

Mexico City with a capacity of 273 m3 / d and 

recently in Cochorit beaches, Empalme (Sonora) 

(Arreguín, 2015). 

 

That is why laboratories seek to know and 

characterize the membranes used in the reverse 

osmosis process, to develop better membranes, 

and innovate in the regeneration of membranes. 

This would be very important since Mexico does 

not have laboratories of this type. 
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Therefore, the objective of this is to know 

the characteristics of a spiral wound membrane 

module, used in the reverse osmosis process, 

identifying its physical and chemical 

characteristics such as measurements, 

components, hydrophilicity, topography, 

materials and performance. The membranes in 

the module were characterized by AFM, infrared 

spectroscopy with ATR (attenuated total 

reflectance), contact angle and crossflow 

equipment. 

 

Methodology 

 

Material 

 

Membrane module model TW30-4040, tape, 

scissors, rulers, gloves, vernier, tape measure, 

tweezers, handsaw, pocketknife and hacksaw.  
  

Equipment 

 

Calibrator, Mitutoyo Model 7300S Micrometer, 

Stopwatch, YSI Model 30 Conductivity Meter, 

Explorer OHAUS Model E12140 Digital 

Analytical Balance, Dataphysics Contact Angle 

Equipment Model OCA 15EC, Infrared 

Equipment by ATR Thermo Scientific Model 

Nicolet iS5, Sterlitech Corporation Cross Flow 

Equipment Model CF042 and atomic force 

microscope equipment AFM Workshop model 

TT-AFM. 

 

Methodologies for the autopsy of a module 

used in the reverse osmosis process 

 

The membrane module was identified, and they 

were extracted by opening the module removing 

the side covers, the protective tape of the 

membrane module was removed to identify the 

conformation of the membrane module inside 

(Figure 1). 

 

Cleaning corresponding to the module 

was carried out and the number of layers of the 

membrane module was counted. 

 

These layers were measured in length and 

width of the module, as well as the diameters of 

the feeding and rejection tubes. These same 

measurements were carried out on the mesh and 

the waterproof separator. 

 

 

 

 

A membrane was then cut into a 7 cm by 

5 cm rectangle to be characterized by 

Dataphysics contact angle equipment, model 

OCA 15EC, infrared equipment by ATR Thermo 

Scientific, model Nicolet iS5, AFM atomic force 

microscope equipment Workshop, model TT-

AFM and finally the Sterlitech Corporation cross 

flow equipment, model CF042. Figure 1 shows a 

block diagram with the methodology used for the 

autopsy of a spiral membrane module. 

 

Membrane characterization 

 

Contact angle 

 

The contact angle analysis was performed on a 

Dataphysics equipment, model OCA 15EC, 

using the SCA20 software. The membranes were 

cut to a dimension of 3 cm x 2 cm and then placed 

on the base of the equipment with tape. Distilled 

water was placed inside the syringe (previously 

filtered with a 0.2 µm filter). Subsequently, the 

measurements were made by applying five drops 

of water on the membrane, placing each drop at 

different points on the surface in a rectangular 

arrangement, leaving an approximate distance of 

half a centimeter between each measurement. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

Figure 1 Diagram of methodologies for the autopsy of a 

module used in the reverse osmosis process 

Source: Self made 
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Infrared ATR Spectrophotometer 

 

The identification of functional groups of the 

composite membranes was carried out with the 

infrared equipment by ATR Thermo Scientific, 

model Nicolet iS5. Membranes were cut for 

testing to a dimension of 1 cm x 1 cm. 

Subsequently, the sample was taken with 

tweezers, holding it by the edge, avoiding contact 

with the face of the polymer, and it was placed on 

the analysis base with the face down. The screw 

of the base was adjusted in order to have a better 

image of the sample (which is interpreted by the 

OMNIC software), and the analysis was started. 

The same procedure was repeated for each of the 

samples analyzed. 

 

Atomic force microscope 

 

The leveling of the AFM Workshop atomic force 

microscope, model TT-AFM, was verified. Each 

membrane to be analyzed was cut to a dimension 

of 0.5 cm x 0.5 cm, and they were glued to the 

base of the equipment. Once the sample was 

placed, the AFM 50 µm software was started, 

then the camera was focused and a small tip 

called a cantiliver was brought close to the 

sample, which is in charge of scanning the 

sample. A measurement was made for the 

membrane sample, using scan area of 10 µm x 10 

µm. 

 

Cross flow  

 

The cross-flow equipment (Figure 2) works by 

passing a saline solution found in the tank (1) 

through a cell (3) that contains inside one of the 

membranes tested in this investigation, contains 

a pump (2) that raises the pressure of the fluid to 

levels greater than the osmotic pressure, so that 

the fluid can pass through the membrane. The cell 

contains two fluid outlets, the first is for the 

permeate fluid (E, product), which contains a 

smaller quantity of salts after passing it through 

the membrane and the second, has the name of 

rejection (C) which it returns to the tank (1), the 

stream where the greatest amount of salts is 

concentrated, that is, it contains the salts from the 

feed plus the salts that did not pass through the 

membrane. 

 

 

 

 

 

 

 

With this equipment, the performance of 

the membrane was analyzed in terms of salt 

rejection (ppm), pressure (8, in MPa) and 

permeate flow (in ml / min). In Figure 2, the main 

components of the crossflow equipment are 

shown. The equipment has 2 valves (4 and 7) to 

regulate the flows. A balance to weigh the 

permeate (6) and a tank to receive it (5). 

 

 
 

Figure 2 Cross-flow equipment (1. Feed tank (19 L), 2. 

Pump (1.5 hp), 3. Permeate cell, 4. Needle valve to control 

pressure, 5. Tank (250 mL), 6. Balance, 7. Dump valve, 8. 

Pressure gauge and 9. Flow meter A = rigid stainless steel 

tube, D = PVC tube, E = Nylon hose, B and C = hose with 

1,000 psia resistance.). 

Source: Self made 

 

Once the membrane module was 

dismantled, a 11.5 cm x 6 cm piece was cut out 

to be placed inside the cell of the crossflow 

equipment. Prior to trimming, a saline solution 

was prepared at 1,000 ppm of Na2SO4 in a 

volume of 10 L, it was emptied into the feeding 

container of the system. The reject flow outlet 

valve was fully opened to let any air that may be 

inside the system escape and gradually close it, 

until reaching the desired pressure of 4.14 MPa, 

once the high-pressure pump was turned on. 

Once the system is stable, the flow or permeate 

product is collected in a container to later 

measure the salt concentration in ppm with the 

conductivity meter, and while the desired 

permeate volume is obtained, the time is 

measured. Obtained both concentrations C1 and 

C2 (concentration of the feed and concentration 

of the permeate respectively), equation 1 is 

applied to determine the percentage of rejection 

of salts (% R) and equation 3 for the flow rate or 

permeate flow. 

 

%𝑅 =
𝐶1−𝐶2

𝐶1
∗ 100%                                      (1) 
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The following Figure 3 shows the flows 

or flows that were generated during the process, 

from which we can distinguish: Feed flow or 

flow, which is the one to be desalinated and is 

applied to one side of the membrane, Fa; 

permeate flow or flow (product), which 

corresponds to the water from which the salts 

have been eliminated or reduced, Fp; flow or 

flow of the concentrate (rejection), which drags 

the salts that have been separated by the 

membrane and that will be deposited on it, Fr. 
 

 
 

Figure 3 Flows in the reverse osmosis process. 

Source: Self made 
 

The equation to calculate the above 

magnitudes are: 

 

Fa = Fp + Fr                                                    (2) 

                                                                              
Also  

 

Fp =
𝑉

∆𝑡
                                                                (3) 

 

Where: 

 

V = Volume 

 

∆t = Time differential 

 

Results 

 

Membrane module characterization 

 

The results obtained were as follows: it is a 

spiral-type membrane module formed by 26 

rectangular layers wound (Figure 4) around a 

cylindrical axis with perforations (Figure 5). 

 

 

 

 

 

 

 

 

The module is made up of 6 membranes, 

6 meshes and 6 waterproof spacers that are rolled 

and glued by epoxy resin (Figure 6), the length 

module measures 97.79 cm (Figure 7), the 

external diameter of the permeate tube measures 

2.6 cm (Figure 8), the diameter of the feed flow 

is 9.9 cm, the mesh, membrane and waterproof 

separator measures 80.01 cm wide and 92.71 cm 

long (Figure 9). When the module was opened, it 

gave off dirt (Figure 10). 

 

 
 
Figure 4 Layers of membranes 

Source: Self made 

 

 
 

Figure 5 Tube with perforations 

Source: Self made 

F
 

F
 

F

r
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Figure 6 Membranes, meshes and waterproof separator 

Source: Self made 

 

 
 

Figure 7 Modulus measurement 

Source: Self made 

 

 
 

Figure 8 Measure diameter 

Source: Self made 

 

 
 

Figure 9 Membrane measurement 

Source: Self made 

 

 
 
Figure 10 Dirt of the membrane module 

Source: Self made 

 
The results were corroborated on the page 

(Figure 11 and table 1) of the company that 

manufactures the characterized membrane, the 

model is TW30-4040 obtaining identical results. 

 

 
 
Figure 11 Characteristics of the membrane module model 

TW3O-4040 

Source: DOW FILMTEC ™, 2020 

 

Measurements  Module 

analyzed 

TW30-4040 

Vendor Module 

Measure A 100.39 cm 40 in /101.16 cm 

Measure B 2.6 cm 1.05 in /2.67 cm 

Measure C 1.90 cm 0.75 in/ 1.9 cm 

Measure D 9.9 cm 3.9 in / 9.9 cm 

 

Table 1 Comparisons of the measures of the analyzed 

module and those of the supplier 

Source: Self made 
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Contact angle measurement 

 

The average contact angle of the membrane was 

22.4 ± 3.55 ° (Table 2). The membrane presents 

at a low angle with respect to the criterion that the 

liquid moistens the solid (by convention Ɵ <90 °) 

being an angle less than 90 ° which implies that 

the membrane has an affinity for water. This is 

desirable in reverse osmosis because there is 

more permeate flow. 

 
Measure 

number 

Ɵ (°) 

1 20.3 

2 18.2 

3 22.3 

4 27.6 

5 23.5 

Average 22.4 

Standard 

deviation 

± 3.55 

 
Table 2 Diaphragm contact angle 

Source: Self made 

 

Infrared spectra of the parts that make up the 

membrane module 

 

Reverse of the membrane  

 

Polysulfone is constituted in its monomeric unit 

(Figure 12) by 4 aromatic rings (C6H4), 2 methyls 

(-CH3), the functional group ether (ar-O-ar), 

sulfone group (SO2). 

 

 
 

Figure 12 Chemical structure of polysulfone 

Source: Self made 

 

The paper was separated from the 

membrane and the reverse of the membrane was 

analyzed obtaining its infrared spectrum (Figure 

13). The main signals of the infrared spectrum 

were then analyzed. 

 

 
 

Figure 13 Infrared spectrum of the reverse side of the 

membrane 

Source: Self made 

 

Csp2-H stretching of aromatic ring at 

3,070 cm-1, asymmetric stretching of CH3 at 

2,966 cm-1, symmetric stretching of CH3 at 2,873 

cm-1, stretching of CH3 behaving as a CH2 at 

2927 cm-1 and CH2 at 2845 cm-1, but they are very 

weak signals due to the type of analysis technique 

and also due to the intensity of the CO signal. 

 

Stretch C = C of aromatic at 1.585 cm-1, 

the signals 1.504 cm-1 and 1.48 cm-1 are also due 

to the C = C of aromatic (Pavia et al., 2009). 

 

Asymmetric stretching of the O = S = O 

at 1,324 cm-1 the signal is weak and symmetric 

stretching of the sulfone functional group at 

1,151 cm-1 which is strong (Pavia et al., 2009). C-

O stretching of an aromatic-linked ether shows 

the signal at 1.243 cm-1 and 1.080 cm-1. 

 

The 834 cm-1 signal indicates that they are 

aromatic rings disubstituted in position for this 

according to the chemical structure (Figure 12) 

and Pavia et al. (2009). Therefore, it is 

corroborated that the reverse of the analyzed 

membrane is prepared with polysulfone. 

 

Thin layer of aromatic polyamide 

 

The surface of the membrane was analyzed, 

which the manufacturer indicates that it is 

aromatic polyamide (Figure 14, FILMTECTM, 

2020). The spectrum of aromatic polyamide and 

polysulfone was clouded by a very intense signal 

(Figure 15, 1044.01 cm-1), which could be the C-

O signal of cellulose acetate (Figure 15). 
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Figure 14 Chemical structure of aromatic polyamide 

Source: Self made 

 

In Figure 15 you can see the signal at 

1654 cm-1 corresponds to the carbonyl group of 

the amide functional group (R-CO-NH-R) and 

the signal 1735 corresponds to the carbonyl 

group of a carboxylic acid, this functional group 

is added to increase the hydrophilicity of the 

membranes. 
 

 
 

Figure 15 Spectrum of the membrane used in the reverse 

osmosis process 

Source: Self made 

 

According to the autopsy, the infrared 

spectra and the contact angle, the membrane is 

made up of a polyester paper support, a 

polysulfone layer, and a cellulose acetate and 

polyamide layer. Apparently, the thin layer is 

polyamide, it is a combination of aromatic 

polyamide and cellulose. 

 

Permeate mesh 

 

The permeate mesh was analyzed by infrared 

spectroscopy, which showed a spectrum (Figure 

16), which resulted in the mesh material being 

polyethylene terephthalate when comparing the 

infrared spectrum of the permeate mesh against 

the OMNIC software library with a coincidence 

in signals of 64% (Figure 17), in Table 3 we can 

see the comparisons of the signals of the spectra 

of polyethylene terephthalate (San Andres et al., 

2010) and of the permeate mesh, the signals are 

very similar. 

 

Polyethylene terephthalate is constituted 

in its monomeric unit of -CH2-, ester functional 

group R-COO-R, the C-O bond, C = O carbonyl 

group and benzene ring (Figure 16). 

 
Signal Wave number 

(cm1) 

Polyethylene 

terephthalate 

Wave number 

(cm-1) 

(permeate 

mesh) 

-CH2- 2965 y 2913 2963 

C=O 1713 1715 

C=C 1615,1580,1505 1603, 1587 and 

1508 
C-H 1470, 1410, 1372 

and 1340 

1476, 1409, 

1340 
[C-C(O)-O] 1240 1251 

[-O-C-] 1120 and 1098 1126 

In the C-H 

plane 

1016 and 970 1020 and 970 

Outside the  

C-H plane 

870 872 

Heading C-H 720 724 

 

Table 3 Infrared spectrum signals from polyethylene 

terephthalate and permeate mesh 

Source: Self made 

 

 
 
Figure 16 Infrared spectrum of the permeate mesh 

Source: Self made 

 

 
 

Figure 17 Infrared spectrum comparison of the permeate 

mesh against the OMNIC library 

Source: Self made 
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+  

 

Figure 18 Chemical structure of polyester terephthalate 

and its monomers 

Source: (Tiravanti, 2011) 

 

Feeding mesh 

 

Infrared spectroscopy analysis was performed for 

the feeding mesh, according to the infrared 

spectra library of the OMNIC software, the 

polymer was polypropylene because it has a 79% 

coincidence (Figure 19). The chemical structure 

of the monomeric unit of the polymer is -CH2-, 

CH, CH3 (Figure 20) Table 4 shows the infrared 

spectrum signals for polypropylene. 
 

 
 

Figure 19 Infrared spectrum of the feed mesh. 

Source: Self made 

 

 
Polypropylene 

 
Figure 20 Chemical structure of polypropylene 

Source: Self made 

 
Signal Wave number (cm-1) 

CH3 Asymmetric stretch 2951 

CH2 Asymmetric stretch 2918 

CH3 Symmetrical stretch 2877 

CH2 Symmetrical stretch 2837 

CH3 Asymmetric deformation 1456 

CH3 Symmetric deformation 1377 

CH2 Symmetric deformation 732 

 

Table 4 Infrared spectrum signals from the feed mesh 

Source: Self made 

 

 

 

 

 

 

 

 
 

Figure 21 Infrared spectrum of feed mesh against OMNIC 

software library 

Source: Self made 

 

Characterization by Atomic Force 

Microscopy 

 

The average roughness was 182.43 nm with a 

standard deviation of ± 42 nm (Table 5). The 

colors in the image are based on the color 

spectrum shown in Figure 22. The lilac color 

indicates that it is the highest height of the peak 

or in other words the highest roughness, followed 

by navy blue, then blue sky and so on until 

reaching the black color which is the lowest 

roughness or the lowest height. It can be seen that 

the green color predominates, which is located in 

the middle of the color spectrum. Returning to the 

value of the RMS indicates that the roughness in 

the membrane is not very high, which is good 

because in this way the biofouling and the 

probability of incrustations of organic and 

inorganic chemical compounds is reduced. 

Comparing the membranes of the module with 

the membranes prepared by Álvarez et al. (2014), 

the roughness is very similar. But if we compare 

them with the membranes of (Yu et al., 2009). 

These have 30 nm roughness (RMS) the 

characterized module membranes have 6.4 times 

greater roughness. It must be taken into account 

that the membrane module was in use for at least 

2 years, exposed to high pressures, bio-fouling 

and chemical fouling.  

 
Measure number Roughness 

RMS * 

(nm) 

1 224.8 

2 181.7 

3 140.8 

Average 182.43 

Standard 

deviation 

± 42 

*RMS: Mean square root 

 

Table 5 Membrane roughness 

Source: Self made 
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Figure 22 Membrane roughness by AFM 

Source: Self made 

 

Performance in the cross-flow team 

 

A saline solution of 1000 ppm of sodium sulfate 

(Na2SO4) was prepared to feed the equipment, the 

membrane already used in the reverse osmosis 

process was tested under appropriate conditions 

at a constant pressure of 4.14 MPa, the feed flow 

was maintained constant at 0.6 L / min, in a time 

of 40 min a permeate flow of 2.6 mL / min was 

obtained. Using equation 1, the percent removal 

of salts was obtained, which was a removal of 

70%. The result obtained is clear that the 

membrane is damaged because it removes 29% 

less salts. The operating pressure indicates that 

the membrane is fouled because the technical 

sheet reveals that a pressure of 1.55 MPa can 

obtain a permeate flow of 3.6863 ml / min (DOW 

FILMTEC ™, 2020). 29.5% less permeate flow 

was obtained. 
 

Conclusions 

 

During the autopsy of the module it was observed 

that it is a spiral arrangement. To investigate the 

cause of the damage found in the membrane, its 

surface characterization was carried out using the 

atomic force microscope, resulting in an average 

roughness of 182.43 ± 42 nm. The roughness in 

the membrane is not very high, which is 

favorable because it reduces bio-fouling and 

chemical encrustations. 

 

 

When analyzing the membrane by the 

contact angle measuring equipment, a low angle 

of 22.4 ± 3.55 ° was obtained, an angle less than 

90 °, which indicates that the membrane has an 

affinity for water. This is favorable in reverse 

osmosis because there is more permeate flow. 

 

The membrane was tested in the cross-

flow equipment removing 70% of salts (Na2SO4), 

which indicates that the membrane is not working 

well, because the specifications in the technical 

sheet mention that it can remove salts up to 99%, 

also the operating pressure was very high, which 

is an indication that the membrane has fouling. 

Through infrared spectrometry analysis, it was 

concluded that the membrane is composed of a 

layer of polysulfone, polyamide and cellulose 

acetate, the feeding mesh that is made of 

polypropylene polymer and the permeate mesh 

that It is made of polyester terephthalate polymer. 

 

With the results obtained, the objective of 

the membrane module autopsy was met, which 

was to characterize and analyze the membrane by 

the different teams. 

 

In Mexico there is still no special 

laboratory to perform membrane autopsy. 

However, ITSON has already started with this 

topic in the Research Laboratory in Chemical and 

Food Engineering (LIIQA) interior Polymers and 

Materials. 
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