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The Improvement Research on Dressing Process of Refractory Scheelite Ore
Containing Carbonate Minerals in Gansu

LUO Liangfei, HU Yibin, LIU Ming, CHENG Zheng, LUO Junkai
(Changsha Research Institute of Mining & Metallurgy Co. Ltd. , Changsha 410012, China)

Abstract: A scheelite ore with grade of WO, 0.68% in Ganshu, is typical refractory ore which is
severely weathered ore containing limonite and carbonate. When the original production process was
used to treat the ore, there were problems such as poor production and low recovery indicators.
Based on the research of process mineralogy, conditional tests and key technologies for desliming
were developed. through the multi - flow comparison tests, a beneficiation process suitable for the
mine was developed. Adopting the ore — grinding classification — cyclone deslimimg - underflow
flotation of sulfur - flotation of scheelite and heating — cleaning process, The sulphur product with
syield of 2.75% , S grade 10.02% and S recovery of 81.00% and scheelite concentrate with yield
of 0.81% , WO, grade 68.80% and recovery of 81.87% were obtained. This technology can solve
the operation along the line and can improve the production index.
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Table 1 Analysis results of chemical composition in raw ore
i WO, Cu Mo Bi Pb Zn Fe Sio, AL, 0, Ca0
i 0.68 0.077 ~ 0.028 ~ 0.024  0.003  0.020 4.84 55.55 9.05 9.98
4L MgO MnO Na, O K,0 P As S C F EN
£ 5.26 0.31 0.19 2.76 0.05 0. 006 0.34 1.91 0.62 9.10

®2 E#RBHLEWESTER /% 0.077% F10.028% , A] % FE 254 Rl 1 406 | 45 FIEE
le 2 Analysis results of chemical e — [ Py
Table aysis resuts of chemica ZEHAA 4 B T R R & B K, 255 A H o

phase of tungsten in raw ore

wAl SRR WO, [ WO, BT W0, Aif AR B EIRTH 5y S P Al As S E WAL, WO,

kit 0.042 0.636 0.002  0.68 05 o0 1 45 A 2%k 93, 53% "
ANIIES 6.18 93.53 0.29  100.00 FECIED i S A 2 0 o, L JRAFAE 85

W) WO, , S i RIKF] 99.71% o
HIZR 1 A 2 w0 JOR rp g Al [l i i) 32 22 >R MLA X J5U8 B ity b 2 2809 35 0 7, 45
45rJE WO,, i 0.68% ; Cu Fil Mo FiE41510  RINITHR3,

£3 TEIETHLE /%
Table 3 Contents of the main minerals in raw ore
7] EEecT Eiviiln WEER WY BT MRk 3 KA
o 0.85 0.17 0.05 0.03 0.57 3.85 38.89 0.53
T NG GEMA ARG SROSS0 OB Madsfa WO WaA Aty
aE 13.40 - 3.80 19.53 14. 68 1.33 0.32 2.00

HIZ% 3 AL, T RS 0 e IRDE R B ) 202 B RO MEE
WA, TR H] 3.85% , B G Ak, Bk T iRk FSH BT AR B AT 45 R B T 4.
WM HWRET M aOMA = 4, & &8 K4 LED, 26 90% LI 1 #8501 5 A
14.68% , i THANFME S BB L, T 58 8,88 -0, 15 mm 64BN IE L

R4 TRPBTYHBRGAHE

Table 4 Dissemination sizes of tungsten minerals in raw ore
Kigh/mm -1.17+0.83 -0.83+0.59 -0.59+0.42 -0.42+0.30 -0.30+0.21 -0.21+0.15 -0.15+0.105 -0.105 +0.019 -0.019 &if
DR/ % 11.25 13.19 16.02 19.17 15.18 16.82 6.52 8.18 0.26 100.00
TE - AL SRR AL /N T 0. 015 mm B IKAT 490 , ik S kA R EES T A0/ , PR e i3 B sV RS AL 2

V7RI ) T LB LG AR BRI R KB
2 JENIRY A !

» A VG Y > L\
SR R R A 3 g i
VLA e (3K) BEBL. XMB - 670200 mm x (L 7 7 A WK B3 R

240 mm A [ 2B XFD - 63 SMFEHL(8 L, F, skl i om0 . 34 7 b A —k
3LI.5LI1.0L0.75L.0.5L.0.25 LAO0.1L); ¥k, UMM — IR M IR 6, BT RS 4
MS - 450 A fiE $E 28 202 - 3AB BUHVE IR T —YOHLYE . UORRE AN = Y BRI A HLRE B 5 B L
FEA L (4kW) (F5%% pH 71 \RK/ZL - 0260/ 0200 H%5  KEA ZWeds , R 00 I vk TR i i g — Ul
S UEHL ML PE - 250 mm x400 mm PE -100 3£ FUORER =, B4 L2 fErE

mm x 300 mm I XPG —60 x 100) FI7 46 A i YOIRMET AT, LA A B i RL I Bl A [l
i : MLA650 , XRD F1 XRF FARAFNRE MR AR A S e A 1o 2 W] 240 8 2

IR 250 RS W R CYW (AR PR R il U BOMRER e 2 7 AN T MRS A A v 1) 2 28 R AR
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Fig. 1 Relationship between scheelite &sulphide

separation index and grinding fineness
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Table 5 Desliming test results

R s i o

/% % /%
4 e e 9.70  0.48  6.85
I ; .
e VR 90.30  0.70  93.15
5 100.00  0.68  100.00
LB BRI U e 10.45 0.36  5.53
Na, CO, 2 000 g/t R 89.55  0.72  94.47
FA 1000 g/t A% 100.00  0.68  100.00
e 9.82  0.38  5.30
TEIE IR -

FAREIH 120 g/t PiRF  90.18  0.71  94.70
4 100.00  0.68  100.00

e 6.33  0.35 3.62

el d R WiRF  93.67 0.70  96.38
5 100.00  0.68  100.00

HIZE 5 0T LI, e I o Jid e i B 98 7 34X
6.33% KM D, AL 3. 62% o LR LB =Fb
J7 % (1) PRI e 7 2858 — A BT AU it 98 21+
(HFEHL) , BB ol AR ORI B [
[F] IR DAy i g JE e A8 o 5 B I 2550, 38 % A
i, AR L) BRI A, AR AT (2) ik
Jd 0 s B0 IR 8 A B BT A oy i T A
BOR, e B 25 57) , 18 e A W s , [ I 4 1k
WIAE Ve R LB A B Z a AT A R
(3) T 3t e Fd T 7 2 ) 5 e O e 2L A S O, 0T
HA R LT DR, TR SRR EE R S R S G, K
AECHBCHAR, AR e 7 5o A e A U8 1Y
DURb AR L (e ) R B 7 25 R LK 6
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Table 6 The results of particle size composition and metal quantity distribution in the desliming test product of cyclone

FES 4B W2/ mm A% WO, ffiL/% WO, St/ %

ARl RpER = R

+0.15 15.92 100. 00 0.33 7.38 100. 00

-0.15+0.075 22.37 84.08 0.60 18.85 92.62

-0.075 +0.045 17.79 61.71 0.91 22.74 73.77

i -0.045 +0.038 4.89 43.91 0.93 6.39 51.03

-0.038 +0.019 14.57 39.02 0.89 18.21 44. 65

-0.019 24.45 24.45 0.77 26.44 26.44
&t 100. 00 0.712 100. 00

-0.019 +0.01 2.22 100. 00 0.36 2.10 100. 00

e -0.010 97.78 97.78 0.38 97.90 97.90
&t 100. 00 0.38 100. 00
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Fig.2  Test results of sodium carbonate dosage
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Fig.3  Test results of water glass dosage
W R K B TR IO, BRI - A 32 e
M 2 T R 3, 25 HOA, 50 HL A /K 3
#3000 g/t,

3.2 MKW

3.2.1  AREBRMRX I
FEZR AR A REA |, T A % - 0. 075 mm

KiZ 58 70% >R e — UCORLBLE L DA e,
J DTS5 2R T8 24— UL — YOk Al —
UCHI I DA B R T R 0, AP B R i — UL 1 |
TR R R R R e Y, T AR WL 4,
HERETR KT,

AL gt

TERB 10
lmin o 42827 30

e

2minXT# I 25 6mun 2min K THIHH 50
Tmin XHARF 5 1min 3 {28838 10
i 4| 3 LE

5min | 4min 2min X BREEHA 1500
3min X 7K FEE 3000

% 3min X crwsoo

R Smin
3min CYW300
HiE— R —
8min ‘ min
3min

W H5 =

6min

LA R 1
4 HERIZRER

Fig.4  Flowsheet of rough stage process
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Table 7 Closed circuit results of rough stage

. PR WO, iy [l
S A7 The :

5 55 7= i A /% % /%
e 6.33 0.38 3.62

BHUEE D 2.75 0.31 1.23

NaCO, 1 500g/t :'L*ﬂ*ﬁt 4

Na,Si0, 3 000g/t FHHLHEE 18.45  3.18 86.28
CYW 500/t =N 72.47  0.08 8.87
JEH 100.00  0.68 100. 00

3.2.2  FmiSobr ik B BRIX IR
SRSV 40 2 AR 5 60% J5 , U Jin 7K 3% 28
83 kg/t A ALHN 930 o/t B fbah 1 852 g/t FdRTIK
7 CYW 400 g/t,7E 80 C 14 T ££1E 90 min, LA i
WS AR, SR EA T — UORLIE =k
UG RE P A0, T2 PR LI 5, 25 R 3% 8.,
*8 MBREAKARER

Table 8 Closed circuit results of Heating cleaning stage

jeah AT WO, a5

.
il B R % g% /%
AkERT 0.81 68. 80 81.87
7% 80 °C * 90 min, .
Na,Si0, 80 000 ¢/, A 17.64 0.17 4.41
CYW 400 g/t JERT 18.45  3.18 100. 00

(CFHe%5 130 51)
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