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Fig. 1 X-ray diffraction pattern for gold tailing samples
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Table 1  Multi-element chemical analysis results of gold
tailing samples
Au* Ag* TFe FeO S P As  Si02 AbO;

0495 1.70 3.89 3.88 0.28 0.039 0.181 62.21 13.54

Cu CaO MgO KO NaO Mn TiO2 C LOI

0.0043 3.63 227 1.05 269 0.081 057 091 4.44

* BALH gt

RIREESEEN0495 git, BEEN 170 g/to
R E B ERS U SIO: M ALOs A E, B
HEED AN 62.21% F 13.54%, BH GBI
75%, ART REEFHEEAEM R,

H A B T 28 B R L4 5 CaO 3.63% 0
ek A B 3.39%, H MgO & &N 227%,
NTF 3%, HUW¥BG EBEXHIZEMER. H
Cu. Pb. Zn. CrEFNESENSEIRME, W
HRAE M.
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Table 2 Phase analysis and element distribution results of
gold tailings
H FH v 1%

ARG + EES 0.09 18.18
m g * 0.09 18.18
S BERT IR RES Y 0288 58.18

R4 * 0.027 5.46
B4 (TAu)* 0.495 100.00
WEvE Rk 0.012 0.31
IRk L 0.008 0.2
TR R Bk gk 1.01 25.96
RAA TRk Pk 2.71 69.67
i1k Bk b gk 0.15 3.86
4%k (TFe) 3.89 100.00
AL R 0.26 92.86
TR 5 A 0.013 4.64
A SR 0.007 2.5
A0 (TS) 0.28 100.00

* AR g/t

R2HHRUY, BHEEALTV P OESN
0.288%, A HE N 58.18%, H IR NS + 3%
A G B A E SN 0.090%, P &L
B 18.18%. A4h, HERSEFTEEERD, N
0.027%, A0 ZAUN 5.46% . £ 1N InsE xS &gk
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Fig. 2 Particle size analysis and cumulative distribution of
gold tailings by laser
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Table 3 Results of particle size analysis and element distribution of gold tailing samples

5] 2% FEH SAAL /% A %
/ mm ! % SiO2 AlLO3 TFe Au* SiOa AlO3 TFe Au
+0.30 9.10 69.08 13.01 3.24 0.55 9.62 8.91 7.84 9.15
[fikax -0.30+0.154 28.61 67.22 - 12.33 3.42 0.74 29.43 26.56 26.02 38.68
-0.154+0.074 20.71 67.34 12.58 3.40 0.49 21.35 19.62 18.73 18.55
+0.074 4.17 64.00 12.51 4.62 1.08 4.09 3.93 5.13 8.23
-0.074+0.038 14.48 65.06 12.30 3.69 0.43 14.42 13.41 14.21 11.38
Kb -0.038+0.019 5.73 63.22 12.72 4.18 0.40 5.55 5.49 6.37 4.19
-0.019+0.010 4.93 60.44 13.68 4.57 0.32 4.56 5.07 5.99 2.88
-0.010 12.27 58.53 18.42 4.82 0.31 10.99 17.01 15.72 15.72
&it 100.00  65.34 13.28 3.76 0.547 100.00  100.00  100.00  100.00
* BTN g/te

MF 3 AR, SRR, T -0.074 mm
41.58%; Ui AT 45 S 3R O A0k UKL R R e
BEAR, MR MER &SRR, KPS
S B RURL AN , TR RO PR 2 4 UL R S R
AR, FEREMHL. FANESHLA, —2&F

" -0.30+0.154 mm RLLR B 65 BN 0.74 git,
BT +0.30 mm RLZLF B 0.55 g/t; RKHTES
HH) +0.074 mm 14 & BN 1.08 g/it, & TR
43H-0.154+0.074 mm & EM 049 git, 5EEN
VIR EES B MHESEY, HEET M E
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Table 4 Composition and contents of main minerals in gold tailings
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Fig. 3 Microscopy pictures of typical sericite in gold tailings
(crossed polars light)
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Table 5 Particle size distribution statistics of sericite in gold

tailings
kit o
. -0.20+0.15 -0.15+0.10 -0.10+0.05 -0.05+0.01 & i
AR/ % 6 15 s 25 100

MESHATLLE M, BnbbhEEES M
fE -0.10+0.05 mm ¥i 2%, 4 A % ik B 54%, H X
79 -0.05+0.01 mm, S3AFIAH] 25%. KL, JEEA
ZRHP RIS FE AT -0.10+0.01 mm AL (48 2= BF o
2.3.3 &R 4 = BE X RHE S A
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Fig. 4 Back scatter electron image of flaky sericite aggregate and area-scanning of O, Si, Al, K, Na, Ca and Fe
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Table 6 Results of energy dispersive spectrum composition in typical sericite particles

A 9) Si Al K Na Ca Fe Mg Ti Cr Mn
A2 27.97 48.48 13.57 9.84 0.14 :
w3 27.55 49.13 13.43 9.89
e 7 28.21 48.19 13.65 9.81 0.14
W s 27.51 48.93 13.79 9.65 0.12-
HEE 4 31.10 48.07 12.40 5.43 1.81 0.79 0.40
Wl s 27.82 34.64 19.04 10.25 1.43 5.43 1.40
wE 6 29.16 52.65 9.95 6.30 1.41 0.54
EE 10 2435 35.54 20.39 12.15 6.23 1.33
EE N 2227 46.73 21.79 4.96 2.49 1.09 0.66
R 12 2336 18.54 16.24 35.56 6.30
A3 33.30 56.40 1.61 1.16 1.51 1.43 0.99 3.61
#E14 1639 22.42 7.09 228 44.54 3.58 3.70
TR 16 2411 8.15 6.15 14.90 2499 1494 2.10 1.82
EE9 31.16 68.84
#E 15 3135 68.65
BX 33.30 68.84 21.79 12.15 9.89 4454 35.56 14.94 3.61 0.66 3.70
B/h 16.39 8.15 1.61 2.06 1.16 0.12 0.79 0.40 0.42 0.66 1.82
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Fig. 5 EDS spectrum of typical sericite in gold tailings
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Fig. 6 Bar chart of dynamic classification with different
underflow mouths in gold tailings by hydrocyclone

Y AE K I IR ALAS BN o B i &K 5
HBERI T H R SiO ALOs Ao, Hah
WK 7.

*7 SBRWKIERFJRMAKNE Si02. ALOs 77

Table 7 Hydraulic analysis on hydrocyclone overflow and
Si0; and Al;O3 distribution in gold tailings

b V4] ;R AL/ % DA %
/ mm ! % SiO2  ALO3 SiO2  ALO3
+0.074 B / / / /

-0.074+0.038  4.17 6694 11.79  4.85 2.83
-0.038+0.019  20.68  64.51 12.83  23.17 1526
-0.019+0.010  34.67 59.78  13.74 3598  27.40
-0.010 4048 5120  23.40  36.00 54.51
it 100.00 57.58  17.38  100.00 100.00

* i KT A A T +0.074 mm 5 43 H S EUD UKL
PR

ME 6 FTULE H, S84 K EHN 39.29%. Uit
WHENAEN S mm B, EERK BN 25.55%, UTHD
WEE R 53.61%; 40 W EE N 39.40% TS M
WAEA 6 mm B, i i ETE 25.45%, UURD IR BE
15 B 66.05%; M E R 39.43% YLD M A
N7 mm i, IR EEAE 26.23%, UURMIREEN
62.66%0 R =F 5 RBORL LA, H AT
WHEN AR A 6 mm B (I RCR BT -

R 7 SR 0TH, AR R R S ALOs [
SRR, RUHEZHEERE, &RV &%
25 HokiE -0.074 mm H 66.47% $E = E 97.22% LA
., WA Sio: Al ALOs 75 & H 65.34%. 13.28%
AL E 57.58% 17.38%, KA FT 5 448 = BEHY
PR HREL o
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Bl 58 $5 BT AE T IR A pH fE 9 3.0 ~ 3.5, LIUKBHE
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(17 345 T D A8 AR DR — KL K — 3 1 P R R ) AR
P 7, $REREE 2 B G SRR 2 A AN 250 7 0
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Fig. 7 Flowsheet of extracting sericite from gold tailings
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Table 8 Dynamic classification-flotation closed circuit results
of sericite extracted from gold tailings

FEER AlLO3 AlLO3

S (% ARI% HATE/%
FIEREN (Bath) 11.61 23.91 21.19
Fik RN 28.39 13.43 29.11
RS 60.00 10.85 49.70
&it 100.00 13.10 100.00

M Scl R B B BT WM™ N
11.61%, ALOs &N 23.91%, [EICERHA 21.19%.
KPR BA SR - IFERIIEE, 5
F ALOs & B A YS/T 467-2004 brife (148 = BHK
FE g, R RS T LLA B bR dE s MCA-1 40
R ALOs K& &AM T 23.00%.
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Properties of Gold Tailing and Sericite Separation from Gold Tailing in
Jiangxi Province
Luo Liqun', Zhang Xiaoxue', Lin Yongfeng?, Jia Xufeng?, Zheng Botao', Wei Chenxi'
(1. School of Resources and Environmental Engineering, Wuhan University of Technology, Key Laboratory
of Mineral Resources Processing and Environment in Hubei Province, Wuhan, Hubei, China;
2. National Gold Group Jiangxi Jinshan Mining Co., Ltd., Dexing, Jiangxi, China)

Abstract: More than 95% of the products are tailings in the process of gold mine beneficiation. The
prerequisite for the comprehensive utilization of gold tailings is detailedly ascer taining its properties and
characteristics. Aimed at the chemical composition of the gold tailing obtained from Jiangxi province,
XRD, XRF and chemical analysis methods were used in sequence. After the resource properties and
mineralogical characteristics of the gold tailing were studied by mineralogical identification, EMPA and
EDS analysis, the effect of the dynamic classification-flotation process on the extraction of sericite was
emphatically investigated. The results showed that the gold tailing contained 0.495 g/t of gold and 1.70 g/t
of silver, and 58.18%of the gold was inclusion gold together with iron and other oxide minerals. No residual
gold particles were found under the microscope. The SiO: and ALOs in the gold tailings were 62.21% and
13.54%, respectively. The remaining minerals are mainly quartz, sericite and calcite. Moreover, sericite is
mostly produced in fine-grained grades with a flake diameter of 0.01 to 0.2 mm, which have a good prospect
of recycling. As 41.58% of the sample was less than -0.074 mm in particle size, the monomer dissociation
degree of the residual gold-bearing minerals was not high, which might be caused by the distribution of gold
in heavy minerals or metal minerals. Therefore, owing to the dynamic classification of sericite with ®75 mm
hydroclone and the inner diameter of underflow mouth of 6 mm, a sericite product with a yield of 11.61%,
an ALO;s content of 23.91% and a ALOsrecovery of 21.19% was achieved by flotation of one roughing, two
scavenging and one cleaning.

Keywords: Gold tailing; Resources properties; Mineralogical characteristics; Sericite; Flotation



