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Single Crystal Pyrite in a Dual-Chambered Equipment
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Abstract: This research built up a dual-chambered electricigens-pyrite equipment. Using single crystal pyrite as electron accep-
tor of electricigens, and the electron transfer process was analyzed by electrochemical methods. Compared with graphite elec-
trode, the maximum system power density increased by 132. 9% and polarization resistance of EIS decreased by 98. 8% with a
single crystal pyrite electrode. The data show a favorable electron transfer activity between electricigens and single crystal py-
rite. The electron transfer process is related to the two electrode reactions, of which one is microbial oxidation by electricigens,
and the other is reduction at 0. 34 V (vs. SCE) by single crystal pyrite as electron acceptor.
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Fig. 1 Schematic diagram of electricigen-pyrite system in

a dual-chambered setup
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Fig. 2 Current density-out loader curve of pyrite and

graphite electrode
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Fig. 3 Power density curve of pyrite and graphite electrode
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Fig. 4 Potential-current density curve of pyrite and graph-

ite electrode as cathode
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SRR LA BRI HIUZ L2 (O L B i Ak P BEL
(polarization resistance, R,) Bt J5 51K R 1% it H,
FH.(solution resistance, R,) & Bk (Manohar et al. ,
2008). Hr R, 2RISR F B BRAPE 5T A BH .
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() R, (R SE AR H A Sz Ny 34 2 [ B 5 vy B8
F k4 (Giorgi et al. s 1998).
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Fig. 5 EIS fitting results of pyrite electrode and graphite

as control
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Table 1 Fit parameters for EIS of pyrite electrode and

graphite as control

S8 W PaE: Yoy
R,(Q) 30. 35 2523
R.(D 4.059 2. 256

C(F) 0. 002 475 0.037 26

k%ol BRI A B FE AR R 2 I BH S 1 AR AL T
T B R S VA AR DR DU SR B L R A ) F A
SV PE. S B i AR R A 1 N S AR
—0. 66 V(vs. SCE, I D) AbF#EAAbIE, 7E—0. 98 V
(vs. SCE, I 2).0. 34 V(vs. SCE, ¢ 3)AMFEAEIR R
g, K Hoh g 1 50 2 IHJE TRk g5
Fe(ID 5 Fe fyn] ¥ 01 J5 5O (Dean, 1991) , I
3 FEPHET FedID ik J5 ) (Almeida and Gian-
netti, 2003). %} T Fe(11D f 3 J5L 5 07 A 36 14 54
W T B 4 i S A o S FedIID 5 [a] iy
16 pH>3 (IR R rh gk~ R ae 8 & B A X
(D) Fit 7 g > DT A i =t 8k 8/ A A AE 9 (Tao
etal. s 2003) ,iX — i A= BB B AL S = W) R0 R
(R F-32 04 A R T o F 4 2 e ik i T # i
TR KA.
FeS, +3H,0—>Fe(OH);+2S+3H" +3e .
(D
TE7 FL T W3 I A4 22 v A Sy W AR 44 %) B
R TR ) 3 o R T H A% s S 45 1 P 1 3
— b AR A A D SRR T R R R AR 32 B
T —400 mV [ffif (Schaetzle et al. , 2008).
I TR R R A BT B AR, 32 LA
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