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Nano Sized CdS and PbS Particles: Preparation by Coupling of Biological
Reduction and Chemical Precipitation Mediated with EDTA

XIN Bao-Ping® WEI Jun GUO Lei CHEN Gang LIU Yu CHEN Shi WU Feng
(Beijing Key Laboratory of Environmental Science and Engineering, School of Chemical
Engineering and Environment, Beijing Institute of Technology, Betjing 100081)

Abstract: High-purity nano CdS and PbS particles were synthesized using a coupling reaction of biological
reduction and chemical precipitation mediated with EDTA referred as CRBRCP-EDTA process. The results
showed that the concentration increase of Cd**, between 0.0125 and 0.037 5 mol <L, enhanced the bioreduction
of SO/ and CdS bioproduction. But the high concentration of Cd*, 0.05 mol-L™, inhibited the biological activity
of sulfate reduction bacteria (SRB) and reduced CdS production. In the reaction of anaerobic reduction, slightly
soluble PbSO, sedimentation gradually transformed into insoluble PbS sedimentation, leading to nano PbS
production. The diameter of CdS solid spheres is 10~20 nm for primary particles and around 400 nm for
secondary particles. When polyacrylamide (PAM) was incorporated in the process, the distribution of secondary
particles diameter of CdS were more uniform. The secondary particles diameter of PhS solid spheres is about 40
nm, and it did not change when PAM incorporated, but the morphology transformed from sphere to cube. The
bioproduction of metal-sulfide using CRBRCP-EDTA process can be extended to other metals, leading to a bright

prospect for wider application.
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Variation of Cd* (a) and SO,* (b) concentration with culture time in CRBRCP-EDTA process

F1 BFAIEBEEERUBHENENSHTNL
Table 1 Various performance parameters in the CRBRCP-EDTA process for CdS after 21 d culture

Sedimentation efficiency of Cd* / %

C.»/ (mol-L™)

Reduction efficiency of SO,/ %

Production of CdS / (mmol - L™

No PAM With PAM No PAM With PAM No PAM With PAM
0.012 5 89.3 81.2 11.8 11.2 11.2 10.2
0.025 0 78.4 71.3 20.4 19.1 19.6 17.8
0.037 5 63.3 54.1 243 21.3 23.7 20.3
0.050 0 38.5 21.6 20.1 12.2 19.3 10.8
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Fig.2 Variation of Ph* and SO,* concentration with
culture time in CRBRCP-EDTA process
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(a) No PAM; (b) With PAM
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Fig.5 EDS spectra of CdS produced in CRBRCP-EDTA process
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Fig.6 EDS spectra of PbS produced in CRBRCP-EDTA process
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