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ABSTRACT

Graphitic refractory gold ore was sequentially pretreated to oxidize sulfides by thermophilic archaeon Acid-
ianus brierleyi and then to decompose carbonaceous matters using the cell-free spent medium (CFSM) from
a white-rot fungus Phanerochaete chrysosporium. The pretreatment by A. brierleyi significantly improved the
gold recovery from 25% to 77%. Additionally, the crude lignin-degrading enzymes in the CFSM converted
the carbonaceous matters into more easily degradable substances, which were removed by alkaline washing,
leading to a final gold recovery of 92%. These mineralogical alterations were confirmed by differential ther-
mogravimetric analysis and quantitative evaluation of minerals with scanning electron microscopy. Based on
the results, gold grains were mostly liberated after bio-oxidation of sulfides, and in following CFSM treatment,
large particles of carbonaceous aluminosilicate were formed from the aggregation of clay minerals, gold grains

and with partially decomposed carbonaceous matters acting as binders.
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Conventional and novel methods in mineral processing of graphitic carbonaceous gold ores.



%‘Z? The Micromeritics No.63 (2020) 29-36

RITHMETH 5,

Z ZTARMEAIRE T 5 DI, Wil THLIEY
DI E SR BERIKFEEADOFZM )T TEDY
Fo VMRS 7Ot 2 ORI @EYIZE A
L, &WIHEREZ 10% D TFTET22ETHD, B2
FRIBZHMAALZEIZE 5T, BZF VX —HD
BRI Y 2 HE I L oS A S LB AST] B & 22
%o ZOBEFRISEEIRD?D pH 45 D<AV K
M CTHEAR, BEAMO/NSVWTOELATH D,

2 V7 HEEROBEFEENDOFA

) 7= YRR O BRI E A~ OIS L, 2%V
TR DIEL % EDBIN D 25, S D L) ik
HOECEKICEH E Y FIBH SNV, 22T,
EHOE, FTENMRES T TAT A v I =K
DETFTNE LT, HWBEWKE TH 5 Phanerochaete
chrysosporium O 55 AEFEH T RS &/ THh 7z,
COFHFEARREIIE, V= U RERETH S
LiP, MiP A EFNTWA I L E, FrE¥FY —&
FIKENEIC X DR SN /2D T (Harada et al., 2016;
Kudo et al., 2017), MFRHEARTIENTE S,
VRS DGR REW T & B MR ALK R % IE 3RV
S8BT A2 L, BRI T T
0 —F %@ A7 (Konadu et al., 2017), X 2 1333
DGR HNEA W Td % Phanerochaete chryso-
sporium 7> © O 5 ERIEE R 2 /EH S & 7202 o
SEM {4 & LR CTH 5o KISHIIZIZ SEM R TIE
FFITFE LKA ZELTWALIICRZLA, It
KIMAE 1480 mY/g, BERBUCHEICIE, Bum FO4L
BERALN, WLVEREROBIEISEE Tn 5

 BERRUSH

1480 m?/g
48 mmol-Au/g-AC

911 m?/g
16 mmol-Au/g-AC

2 VIZ HBBRRICHEOEMER D SEM &,
BET LbRE#E, Au(CN), REEDLE., EF DX
F—=IVIN—(F 10 um &Y

Fig. 2 SEM images of powdery activated carbon before

and after enzyme treatment by lignin peroxidase.
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Fig. 3 "C-NMR spectra for powdery activated carbon

before and after enzyme treatment by lignin
peroxidase.
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Fig. 4 Raman spectra for DRGO from different mines
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Fig. 5 Sequential biotreatment of DRGO and gold recovery in each step.
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Fig. 7 Proposal of sequential biotreatment process of DRGO.
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