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Biorecovery of Palladium from Simulated Wastewaters and Its Catalytlc

Property for Methylene Blue - |

KANG Nai-xin' , ZHUY Neng- wu' GUO Wen- ylng , HA Chltam V' il P
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Envirdundntal Protectlon Key Labordtory of Sohd Waste :Treatment and Re(‘ychn&;‘ Guangzhou 510006, China; 4% Guangdong
Engingering arld Techriology Research Center for Environmental Nanomaterials , Guangzhou 510006} China) &
Abstract; By using Enlterococcus faecalis 75 Sltrain (ECTEC M2012445) as a microbial resource, this study explored the possibility of
recovaring' palladium (Pd)ffnthe form of nanoparticlesi by gddin'g._an electron donor; investigated the Pd biorecovery efficiency of three
kinds/ of simulatéd wastewaters including indusfrial waste Broces's'i-‘ng leachates (IW) , printed circuit board scrap (PCBS) , and spent
automotivé' catalyst (SAC) ; and analyzed the effect of other metal ions contained in simulated wastewater on Pd biorecovery efficiency.
The restlts showed that the E. faecalis Z5 could recover Pd( Il ) as palladium nanoparticles from the three simulated wastewaters. X-
ray diffraction and transmission electron microscopy analysis indicated that the recovered product was Pd nanoparticles that were about
10 nm in size and mainly distributed in the periplasm of the cells. The order of PA( Il ) biorecovery efficiency from the three kinds of
wastewaters was IW > SAC > PCBS. The biosorption efficiencies for IW, SAC, and PCBS were 99.8% (6 h), 99.7% (8 h), and
90.3% (12 h), respectively, and the bioreduction efficiencies were 99.9% (4 h), 99.9% (6 h), and 80.4% (36 h). Other metal
ions contained in the simulated wastewaters such as Pt(IV), Au(lll), Ag( 1), Cu( Il ), and Fe( Il ) affected both the hiosorption
and bioreduction processes. The degree of matrix effects on the PA( Il ) bioreduction efficiency were in the order Au( ) >Pt(IV) >
Cu(Il') >Ag( 1) >Fe( I ). Further doping the recovered Pd nanoparticles with ferriferous oxide enabled the products to catalyze the
degradation of methylene blue in heterogeneous Fenton reactions, which showed 96. 7% degradation rate of methyl blue within 80 min.
Key words: palladium; secondary recovery; Enterococcus faecalis; nanoparticles; ferriferous oxide
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Fig. 1 Characterization of biogenic palladium
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