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Table 1 Chemical analysis of elemental carbon( % )

TR k=it JLHR Tk
C 8534 Ca 023
Fe 034 Al 1.06
Si 278 H 2.89
S 0.76 N 028
As 0.12 0 0.12

FRIED®, Z R IR AN RS A A - A B 10 /L,
KH,PO, 0.20 g/L,MgSO,-7H,0 1 g/L, i 1 MR #%
0.37 g/L,CaCl, 0.02 g/L, VB 10.004 g/L, HILE
IRAW 70 mL/L, iR T ERIRA WA B4 «
H & R 0.586 g/L,NaCl 1 g/L,CuSO, 0.10 g/L,
CuS0,4+5H,0 001 g/L,Na,M00, 001 g/L,H;B0; 001 gL,
KAl (S0,), 0.01 g/L,ZnS0, +7H,0 0.10 g/L,CaCl,
0.082 g/L,FeSO, *7H,0 0.10 ¢/, MgSO, +7H,0 3 g/L,
MnSO,+7H,0 0.50 /L. E33e9)th pHE A 5.

1.2 TERKINEEERR

¥ 200 mL 55 FRFEF 10 g TR E T 500 mlL
HEIE I T 121 CR K H 20 min, ¥ A5 4%
0.50 mL il 723 (1x10° 4~/mL) BEFh 2 B K 1 55
Ferp 7 30 °C. 150 o/min £510F TR R 14 d ),
U8 AR R K pH EIH ZE 12 DLE, BERT g
Wb R R FRTTVE , B K M ssiivE Y
P 7 I 3 e L R AR s LA B B R SR D 224
T MREIFHROTRRIRERY ),

1.3 Plackett—-Burman i%it3%

Plackett—Burman 15 7172 & — FPF & 55 A 20
IR I T 775 o Plackett—Burman 151 LAIANSE 4
- e A TR I B, T LA 3 A
RZ I 5 T R A RO B 1 1 AR R EE Y
JUA R & g — PR s . %l v
PRI % 8¢ i 2 (N-4) A28 faxt HARE R STk, A
M4 R 100 (L 4 3634 i Z R B 532 T
HERERE, TR 2T 3 5IE b A A
TG R B RGE IR 2 FhKF =
XTHEAH R B AR 22 EARERL K, LIRS 1 H:
PR 2R A . RS RH Design—-Expert 8.0 47
Plackett—Burman i35 11, LA Y YE RPN FERR

2 RS
S T AR R e, A — AN RS S 1

201746108 #£25%-%58 141



BFEARSRERE

B pikd

R F SR, 7 AR AR K B R A Y B B 8 i — S
BROVE TP, BI5 S50 AR B S50k i -80 # 2
7535 o WK PRS2 P.chrysosporium fRIH A [E]
ey, WOREERIE .t AR A R AR
H,0, AT AE A B W1 14 B 7 JEC 40 it AR Jo 25 o i il 2
Gt B LiRPZE Z b, J0Z Bk LA B AR R v (9 TR
VAR B AR FH B ] 0 5 e Pt %o LR sl R A
BLRZN A AT O A PR 2, R A AR
Ty B (A) RBIPAE e B (B) it iR —80 ¥R (C) (B iR
WeRE (D) G AL SR (B) B (F) B R
BE (G ) FE FHISE] (HD 3 8 A~ P2 A 7 R it 25 AR 1Y
fifks Plackett—Burman 3111 K1 B HIKSE-an 4 2
FiR e BEAAE BRI 2 FhKSE, 43 +1 Fi-1
IR, Hrp B KRR E Y 1.25~1.50 fi% .

% 2 Plackett—-Burman &M E R HKTE
Table 2 Variables and their levels of Plackett—Burman

design
A A HEA LIV (1 & S CN DI =/ & 2 ES D)

A AR mmol/L 1.80 230
B bt gL 450 560
C HE-80 e mg/L 6 7.50
D R mg/L. 32 40
E H0, e mg/L, 180 225
F WA % 3 4

G R ml. 3 3.80
H YEFHsHE] d 12 15
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Table 3 Test design schedule and results of Plackett—

Burman design

J¥5 A B C D E F G H Y%
1 +1 -1 -1 +1 +1 +1 +1 +1 420
2 -1 +1 +1 +1 +1 +1 -1 -1 19.16
3 -1 -1 -1 +1 -1 +1 +1 -1 2103
4 +1 +1 -1 -1 +1 +1 -1 +1 227
5 +1 -1 +1 +1 -1 -1 -1 +1 6.77
6 -1 -1 -1 -1 -1 -1 -1 -1 2100
7 +1 +1 -1 -1 +1 -1 +1 -1 1581
8 -1 -1 +1 -1 +1 -1 +1 +1 5.58
9 +1 +1 +1 +1 -1 -1 +1 -1 1971
10 +1 -1 +1 -1 +1 +1 -1 -1 1502
11 -1 +1 +1 -1 -1 +1 +1 +1 279
12 -1 +1 -1 +1 +1 -1 -1 +1 9.38

# 4 Plackett—Burman i&itHI% 517
Table 4 Statistical analysis of Plackett—Burman design

A HAK  trifeiR2z 1 fH pE
A -9.995 1.905 -5.270 0.030
B -1437 0.886 -1.660 0.196
C -0.895 0.635 -1.409 0253
D 0.730 0.119 6.129 0.009
E -0.026 0.024 -1.088 0.356
F -25.603 0952 -26.880 <0.001
G -5.220 1.191 —4.384 0.022
H -0.555 0317 -1.751 0.178
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Screening of High Correlation Variables of Elemental Carbon Degradation by
Phanerochaete chrysosporium in Carbonaceous Gold Ores

LIU Qian', YANG Hongying®, TONG Linlin

1.Shanghai Collaborative Innovation Centre for WEEE Recycling, Shanghai Polytechnic University, Shanghai
201209, China;
2.School of Metallurgy, Northeastern University, Shenyang 110819, Liaoning, China

Abstract: The high correlation variables of the elemental carbon degradation with P.chrysosporium were selected
in carbonaceous gold ores by Plackett-Burman design method.Eight variables of fungal degradation of
carbonaceous matter were confirmed by the previous single factor experiments,which were the guaiacol
concentration, the dextrin concentration,the tween-80 concentration, the oxalic acid concentration, the hydrogen
peroxide concentration,the pulp density,the fungal concentration and the reaction time.The high correlation
variables influencing the fungal degradation of elemental carbon,as identified by a two-level Plackett-Burman
design method, were the guaiacol concentration, the oxalic acid concentration and the pulp density.Guaiacol is a
kind of inducer.The low concentration of guaiacol could promote the degradation of elemental carbon by
improving the enzyme activity and inducing the production of enzymes.The high concentration of guaiacol was
not conducive to the fungal degradation of elemental carbon because the generation of enzymes and the enzyme
activity were inhibited.Oxalic acid could affect the fungal growth and the enzymes activity by adjusting pH value
of the degradation system.The pulp density could influence the effective contact area between elemental carbon
and fungi, the shear stress and the mass transfer efficiency of degradation system.

Key words: P.chrysosporium;elemental carbon;high correlation variables;Plackett-Burman design method;
screening; carbonaceous gold ores
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