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ABSTRACT

The possibility of separating salt from fish sauce, protein hydrolysate mixture by
using nanofiltration was studied. The membrane used was thin film, spiral wound module
(DK2540, Osmonic Inc.) The module diameter and length were 63.5 mm. and 1.016 m.
respectively, giving an effective area of 1.77 m’. The experiments were divided into 2 parts. The
first part aimed to investigate the effects of process parameters and feed properties (salt, sugar,
fish sauce) on the permeate flux and retention characteristics using total recycle mode. For the
second part the influence of mode of operation (diafiltration, concentration) on membrane
performance during nanofiltration of fish sauce were studied.

For the first part, the feeds used were NaCl (5-25% w/v), sucrose ( 2.5-10% w/v)

and glucose (2.5-10 (w/v), fish sauce (10-50 % v/v) and their mixtures at various pH (5-9).
The range of transmembrane pressure and cross flow rate were 5-15 bar and 100-850 1/h
respectively. For all solution and mixture, in general, the permeate flux increased with increasing
TMP and cross flow velocity and permeate flux decreased with increasing concentration. For all
solutions the highest permeate fluxes were obtained at pH = 6. For NaCl solution, the retention
was in the range of 1-7% and the lowest retention was obtained at concentration of 20% (w/v).
The lowest retention was obtained at pH 6. The retention increased with increasing cross flow rate
and/or TMP. For sucrose solution, the retention was in the range of 90-100%. The retention
increased with increasing cross flow rate and/or TMP. For glucose solution, the retention of
glucose was in range of 15-60 %. The retention increased with increasing cross flow rate and/or
TMP. According to the retention results, it was suggested that the molecular weight cut-off of
the membrane were about 340 Da. and negative charge. For NaCl - sucrose mixture respectively.
For diluted fish sauce, the retention of protein and NaCl were 30-60 and 25-50% respectively. The
lowest retention of protein and NaCl was obtained at 50% diluted fish sauce. The retention increased

with increasing TMP. The lowest retention was obtained at pH 6. For NaCl-diluted fish sauce mixture,
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the retention of protein and NaCl were 32-44 and 25-50% respectively. The retention increased
with increasing TMP. This results suggested that it was possible to separate salt from protein
hydrolysate mixture. However, the appropriate MWCO of membrane must be considered very
carefully since the fairly low retention of protein was observed. In addition, the operating
condition, concentration and pH of solution and their mixture also had an influence on permeate
flux and membrane selectivity.

For the second part, diafiltration of fish sauce with discontinuous mode (DDF)
gave a higher average flux compared to that of continuous mode (CDF) (9.4 and 12.6 l/m2h).
The permeate flux of CDF increased as a number of diavolume increased (7.8 to 11.4 l/mZh)
while the permeate flux of DDF decreased with increased a number of diavolume (11.6 to 8.9 and
17.1 to 14.4 l/mzh). Protein and NaCl retention were in the range of 30.8-52.8 and 19.3-36.5%
respectively and increased as a number of diavolume increased. It was found that the sequent of
operation mode (diafiltration and batch concentration, BC) affected the permeate flux and
retention. The operation with the CDF/BC using 50% fish sauce gave higher average flux
compared to that of BC/CDF mode (17.0 and 13.8 1/m2h). The retention of protein of CDF/BC
higher than BC/CDF (49.50 and 43.72%) while the retention of NaCl of CDF/BC lower than
BC/CDF mode (29.76 and 30.91%). For batch concentration mode, the permeate flux decreased
as volume concentration ratio (VCR) increased. Protein and NaCl retention slightly increased as
VCR increased. The irreversible fouling resistance of DDF was higher than that of CDF (0.33
and 0.23 x 10°m”’ ). According to these results, The nanofiltration membrane was possible to
employed for desalting fish sauce. In addition, diafiltration by CDF was more suitable than that of

DDF and CDF/BC was more suitable than that of BC/CDF.
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