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Abstract
TE 164822
Degradation of thiosulfate in film development process rinse water by Thiobacillus ferrooxidans
DSM 583 and silver adsorption from film development process rinse water using chitin were
investigated in this study. Indirect method by using Fe’" in oxidation process was able to degrade
0.01 M and 0.03 M of thiosulfate in sodium-thiosulfate solution within 2 and 5 days, respectively.
However, 0.03 M of thiosulfate in film development process rinse water was rapidly degraded only
in the first 3 days, and then the rate of degradation was declined due to buffer containing in film
development process rinse water. The buffer could maintain the pH of film development process
rinse water to around 4.6 that was not the optimal pH for growth Jf Thiobacillus ferrooxidans DSM
583. The pH adjustment to 2.8 by sulfuric acid was able to increase the percentage of thiosulfate
degradation, but the acid caused the precipitation of silver as silver sulfide. The silver in film
development process rinse water, [Ag(Szos)z]', was adsorbed by chitin after thiosulfate degradation
step. The results showed that Fe** and Fe'* remaining in the solution affected to decrease silver
adsorption efficiency of chitin. Reducing of the inoculum size from 10% (v/v) to 2% and 0.5% (v/v)
could not solve the problem. In addition, using sulfur as the substance instead of ferrous sulfate
resulted to degrade 0.01 M thiosulfate of film development process rinse water only 20%, and
sulfuric acid that is the product of degradation process induced silver precipitation. Accordingly,

T. ferrooxidans DSM 583 could degrade thiosulfate in film development process rinse water by
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using ferrous sulfate as substrate; however, the silver adsorption could be interfered by Fe' and Fe

remaining,.

The study of silver adsorption by chitin showed that silver-thiosulfate complex was completel
adsorbed within 10 minutes, and the optimal dosage was 6% (w/v). Silver adsorbed onto chitin wz
eluted by 1.0-4.0 M of sodium thiosulfate to 51-57%, respectively. The results of elution and FTII
spectra of chitin surface before and after silver adsorption indicated that the adsorption wa
chemical adsorption. The adsorption mechanism was proposed to be electrostatic attraction betwee:

protonated amino group of chitin and negative-cltarge of silver-thiosulfate complex.





