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Table 1  Analytical results of major elements in tailings of the Heshangqiao Fe deposit determined by XRF.

FRITE (%)
RS
Si0, Fe,0, ALO, Na,0 S MgO Ca0 K,O Tio, P,0; MnO
DS-1-A 49.94 15.59 13.25 4.09 3.439 3.06 2.67 0.87 0.599 0.488 0.340
DS-1-B 50.08 15.40 13.34 4.12 3.484 3.05 2.78 0.85 0.614 0.497 0.333
DS-2-A 47.18 17.91 12.23 3.82 3.467 323 3.40 0.77 0.621 0.455 0.369
DS-2-B 47.28 17.71 12.12 3.90 3.888 3.23 343 0.75 0.666 0.458 0.358

— 261 —



HO

il

K

55 2 1] 2024 4F
http: //www. ykes. ac. cn
22 NFBBI RV REICE 1ICP-MS 7rHali R
Table 2 Analytical results of trace elements in tailings of the Heshanggiao Fe deposit determined by ICP-MS.
ETEER (ng/e)
R ITETRE
Li Be Sc v Cr Co Ni Cu Zn Ga As Rb Sr Y Zr Nb
DS-1-A 16 1.9 11 89 9.5 72 23 156 143 13 10 38 279 17 84 3.0
DS-1-B 15 1.9 11 90 8.3 78 25 189 143 14 11 36 299 16 87 32
DS-2-A 15 2.0 12 119 11 73 25 142 141 14 11 33 269 17 88 3.0
DS-2-B 14 2.1 12 129 11 74 26 137 152 14 13 32 308 19 94 3.1
FEfgi's  Cs Ba La  Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm  Yb Lu
DS-1-A 2.6 340 28 41 5.1 18 3.5 0.77 32 0.47 2.5 0.47 1.4 0.22 1.5 0.26
DS-1-B 2.6 302 30 43 5.1 19 3.6 0.82 32 0.48 2.6 0.50 1.5 0.22 1.5 0.27
DS-2-A 2.6 322 30 50 5.6 20 4.0 0.87 34 0.53 2.9 0.54 1.6 0.24 1.6 0.29
DS-2-B 2.6 317 30 48 6.0 21 4.0 0.85 3.6 0.52 3.0 0.55 1.6 0.27 1.8 0.31
s Hf Ta Pb  Th U Ge Mo Ag cd In Sn Sb W TI Bi
DS-1-A 2.1 1.1 19 4.7 1.8 5.0 1.4 0.28 0.27 0.15 1.9 1.1 189 0.25 35
DS-1-B 2.1 0.78 17 4.7 1.1 5.0 1.2 0.40 0.21 0.16 1.4 1.0 222 0.24 2.9
DS-2-A 2.2 0.62 16 5.0 1.1 55 1.2 0.23 0.23 0.19 2.7 1.2 185 0.23 2.3
DS-2-B 2.5 0.54 16 53 1.1 6.2 1.1 0.22 0.21 0.20 1.9 1.3 149 0.24 2.5
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Table 3 Mineral content of tailings of the Heshangqiao Fe deposit determined by TIMA.
/E\ﬁ (%) EFji]AE gﬁ (%) EFﬂJAE_
URIES o WA o
DS-1 DS-2 (%) DS-1 DS-2 (%)
WA 23.26 24.58 23.92 7y 0.89 0.90 0.90
TR IREH 17.30 21.99 19.65 BINA 0.76 0.70 0.73
A 1531 17.08 16.19 A 0.37 0.71 0.54
sHEA 10.20 8.50 9.35 A a 0.46 0.56 0.51
R 8.26 437 6.32 BESA 0.47 0.48 0.48
BH 5.08 3.71 439 EVEA 0.24 0.66 0.45
FaEanra) 431 2.80 3.56 ke 0.43 0.34 0.39
FHAZ A 2.87 3.96 3.42 EKA 0.30 0.36 0.33
[Edlna 3.50 245 2.97 R 0.46 0.13 0.30
Mzt 2.07 2.27 217 £ iva) 0.20 0.20 0.20
BAatmT A 1.69 0.86 1.41 HAhw i 0.77 0.74 0.76
i 0.78 1.62 1.20

WK, Tovkxt B v ) 20 Y AR R R R U T
U5 T TIMA 43 Hr 238 S AR X B kG, LS Hri
PG H BRTEAIE, AT AR 40 At — 26 B A fIK
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3.3 MY R T RNIRAIRE
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TIMA WU 7] DL B4 00 70 R AR A AT 2007 10
AR B & B AR A T E N Si. Fe, Xt
HHATRAERE T . AT as s G 4) R, Si 4
FERIIRAE T 0 (B R 33.89%) S8 A

4 MDY TRBAIRE TIMA 2 HEER

Table 4 The occurrence state of elements in tailings of the

Heshanggqiao Fe deposit determined by TIMA.

Si & L (%) Fe f i 4 b (%)
VB I I
DS-1  DS-2 DS-1  DS-2
AL 3246 3532 || DREKWRERRTT| 66.51  80.60
A 3324 3426 BT 21.13  10.66
RHCAT 1440  11.70 ReRef 278 172
FHA A 334 449 [ Slnva) 225 1.50
N 4.48 3.19 PHA AT 1.35 1.78
Rk A 277 1.76 NS 1.80 1.25
M= B 1.98 2.12 kT 1.49 1.13
fifi 2R e 1 225 1.53 WEHRT 1.59 0.44
BEHRAMTA| 160 0.80 B A 0.41 0.40
=T ke) 0.77 1.56 (2N R0 0.24 0.17
BRI 0.67  0.60 HoAth 0.46 0.34
B 0.29 0.76
EKA 0.41 0.48
HoAth 1.34 1.42

(FEFH E R 33.75%) 1, HIRGE TR A (%
HOEE R 13.05%) Y A EIBAE T IHEA . B s
B Rlggliets . A st fiigkle a1 Fe WK
o WA T R R /RER ( R
73.56%) H, WA T gk (H &P bk
15.90%) w1, /> H AT TR SRR A L 280841 . BHAS
£ BEBE A miEg b, AEITR S £
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IR B RN A R BE 4y A A RL, DL 2000 ~
500pm A FH BB KL 9 (5 5t 43 0l R 34.01%. 25.48%,
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27.31%. 27.41%. 25.68%) Fl 250 ~ S0um (1) 41l b ki
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Table 5 Statistics of particle size distribution of tailings, albite, hematite/magnetite and quartz from the Heshangqgiao Fe deposit

determined by TIMA.
ANFIRARE YR Th BT & H (%)
7R >2000pm 2000 ~ 500pum 500 ~ 250pm 250 ~ 50pum 50 ~ Spm <S5um
ik bikiy LRy 4w bR b

J=tn 0 40.12 35.07 20.20 4.10 0.51
A 0 34.01 27.31 24.66 13.83 0.19

Ui RN AR 0 25.48 27.41 29.44 17.32 0.35
Vap 0 27.99 25.68 29.21 16.90 0.22

Hem/Mag

Qz—_ W \ e S
Ry Hem/Mag

200pm 200pm A 200pm

Hem/Mag

=

P>
Hem/Mag

200pm 200um 200pm

o A e’ e o =l

\\\ .
~Hem/Mag

200pm 200pm 200pm

Ab—HAKAT; Qz—N1 %5 Act—FHEAT; Or—IEKAT; Hem/Mag—RERAMERRA™; Tin—Mif1; Py—88kI"; Cle—RHRIA; Ms—H )5
Bt—R =ty PRHCA . a—BIR AT R R s b—A3RAIRER; ¢, d, e, F—RERO/BEBI A RR; g, h, i— MR AT KRR

B AR R PiRAn R T U G
Fig. 1 Backscattering images of mineral dissemination relationship of tailings in the Heshangqiao Fe deposit showing that the mineral

dissemination relationship in the tailings is more complex and the dissemination size is finer.
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Table 6 Process mineralogy characteristics of different types of monometallic iron tailings in China.
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Element and Mineral Characteristics of Tailings in the Porphyry-Type Iron
Deposit from Ningwu Basin

LU Yinpeng1 , MENG Yumiaoz*, HUANG Xiaowen®, WANG Conglin3, YANG Bingyang3,
TANHOU Mingrui*, XIE Huan®
(1. College of Earth Sciences, Chengdu University of Technology, Chengdu 610059, China;
2. State Key Laboratory of Ore Deposit Geochemistry; Institute of Geochemistry, Chinese Academy of Sciences,
Guiyang 550081, China;
3. Nanshan Mining Co., Ltd., Anhui Ma Steel Mining Resources Group, Ma’anshan 243033, China)

HIGHLIGHTS

(1) The tailings of porphyrite-type iron deposit in Ningwu Basin are characterized by high contents of aluminum,
and pyrite.

(2) The iron oxides in the tailings of porphyrite-type iron deposit in Ningwu Basin contain large amounts of
impurity elements, which leads to a large error in XRD analysis.

(3) TIMA can directly obtain the mineral composition, element occurrence, particle size distribution, mineral

dissociation degree and intergrowth relationship of complex iron tailings.

ABSTRACT: The porphyrite-type iron deposit in Ningwu Basin is an important source of iron resources in China,
and the premise for the efficient and comprehensive utilization of its complex tailings is a thorough understanding of
their mineral processing characteristics. In order to provide a reference for the comprehensive utilization of
porphyrite-type iron deposit tailings in Ningwu Basin, the process mineralogy characteristics were explored by using
the combined methods of X-ray fluorescence spectrometry (XRF), inductively coupled plasma-mass spectrometry
(ICP-MS), X-ray diffractometry (XRD), and TESCAN integrated mineral analyzer (TIMA). The results show that
the tailings are composed of mainly Si, Fe and Al. The mineral compositions are mainly albite, hematite, magnetite
and quartz. Silicon mainly occurs in quartz and albite, whereas Fe mainly occurs in hematite/magnetite. The tailings
have a fine particle size and low mineral liberation degree. Compared to other types of iron deposit tailings in China,
these tailings are characterized by a high content of Al and a relatively high proportion of pyrite.

KEY WORDS: iron tailings; porphyrite-type iron ore; X-ray fluorescence spectrometry; inductively coupled
plasma-mass spectrometry; X-ray diffractometry; TESCAN integrated mineral analyzer; the occurrence state of

elements; mineral composition
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