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Enhanced Tin Recovery of Fine Cassiterite in High Muddy Tin Tailings
from Russia

WU Yahan"*?, LU Haozi"**, HU Zhen"*”, LI Qiang"*’, WANG Chenghang'*"
(1. Institute of Resources Utilization and Rare Earth Development, Guangdong Academy of Sciences, Guangzhou 510651,
Guangdong, China; 2.State Key Laboratory of Separation and Comprehensive Utilization of Rare Metals, Guangzhou
510651, Guangdong, China; 3.Guangdong Provincial Key Laboratory of Development and Comprehensive Utilization of
Mineral Resources, Guangzhou 510651, Guangdong, China)

Abstract: Aiming at problems of high mud content in tin tailings from Russia, finely disseminated particle size of
cassiterite, and influence of sulfur and iron content on tin recovery rate, a combined process consisting of sulfide ore
flotation, cassiterite preconcentration, and cassiterite flotation was adopted in a beneficiation test. It is found that the
dominant tin mineral in tailings is cassiterite, and sulfide minerals therein include pyrite, pyrrhotite among others, while
the dominant gangue includes quartz and tourmaline. The effect of sulfide ore and iron ore on subsequent cassiterite
flotation can be reduced by adopting cassiterite preconcentration process for waste discarding. With the cassiterite grading
0.31% Sn, the beneficiation test with a combined process consisting of sulfide ore flotation, cassiterite preconcentration
and cassiterite flotation can produce a concentrate grading 5.60% Sn at 34.01% recovery.

Key words: tin tailings; cassiterite; microfine; flotation; collector

BN A Y EERAR G BRI
FCPENG S i R AR BE AR L AR SC R A N AR
TEA A KA 5 R BR-AAE A K B 64 0% T =X, AR 24 8
ENBOTKAERT T, B R R 52 Ak 5 8
FA™ rh R DS B A0 % 8 Tl T 45582 i B R
SCE SR A Y R T 2 TSR A R A T
WORAR O 2R I 3 AL IREA T 207 A
SCUARS Wi - X ey 5 B S 2R B R WS %)

O YFEHEH . 2023-08-21

L EHESE T B0 R Ry Al AT AR T B
PP Ve 41 Bk -8 A1 TR I BOR B AR DRI Tk
IRATSE , WEFTEE R Al oy g e 8 R AT B LR A0 P i A3t
PR,

1 WAt

IR AR W A s e & B B, Hfb 2o
RO AR WL 1, B Sn M1 Cu dh £ 50 51 N

TEE BN RMERE(1998—) , L, M B K A, B TR, EZNFEMA MRS EY 7= R%IHEIF LA, E-mail ; wuyahan666@ 163.com



78 7R

T & 5 44

0.31%F10.40% , & EE A MHIT R ; WO, Hl Ag it fir
S35 0.053% 1 9.62 o/t, BA L5 A MMM 47 FE T
 As FEEE,

*k1 BETVHUESTESNMER(RESH) %
Sn WO, Cu As S Fe Agh
0.31 0.053 0.40 0.50 1.98 6.79 9.62
S0, a0  Mg0  ALO,  K,0  Na,0
62.60 0.83 0.92 11.52 2.48 1.16
1) SfR g/t

MLA 2 P sk g5 SR = W ke b Py Al 2k
B2, Kb HHT WS A SRR 0.379% , B80T &
TN 0.025% ; ALy ) F BN RS BEEART, HAOR
HEH B D R N WSS AT BT
S BREY) T BN W MR R R
ORI Y a0 FE N AR A S, I
Gh AT E A — B R IR R Kb B R+
I7/8

S BB R T B R G A A S ) A S
T, X HEAT TR B 5 K AT R A 25 5 0 A, 45 SR I
F2, Az HR T EY,-0.023 mm R4
WIS HERIE 20.70% ; BEAE R AS A0, 85 A fife 2 1
AN, -0.010 mm A7 G A7 BB Rk 99.76% , JLT-5¢E
IR, LERHE, B A ET I LI-0.074 mm R
BEA E BT A

K2 HRFATRGEREEER

Hig%/mm PR/ % Sn fhL/ % Sn 3R/ % ;?Fggﬂz
-2.0+0.250 13.84 0.17 7.60 1.38
-0.250+0.150  15.56 0.18 9.05 1.96
-0.150+0.074  18.65 0.16 9.64 12.69
-0.074+0.043  12.44 0.19 7.64 36.10
-0.043+0.023  18.80 0.65 39.48 82.91
-0.023+0.010  5.68 0.47 8.63 90.56

-0.010 15.02 0.37 17.96 99.76

At 100.00 0.31 100.00 62.72

2 T

HamE &R

WA B0 B AT AR R, H AR
By B AR AN BEAT R AL EE AT TR 2y
Vi, BRI, RE R 27 BB A il 1 R AR I
W, P A RENE SC B R , AR e /E T, i ELids ]

2.1

RSB A AL AL, R AR, T 5 ik
B, I RELAARL A 3 B VR BE IR T I, AR
AT SO PR X B TR AN RIS IR, U 17 ) 2
R HAett @R fh oz H+0.25 mm k48
AR PEARAIG, 4 A3 AT AR, R4 T T2 JE 3 S, BT L
B 7 3 +0.25 mm KWk, X -0.25 mm ki
KR AT TREBAE . T -0.074 mm K%
A AR R R EOR R VR AT M, B DAk
$£-0.074 mm FLGYEHE R 8 A T E A TEYIRL, 75
TP 52— 05 +0.074 mm BiWRL, T
B ALK, R 2 H R 2, BRI AT IR M
K, HIAEREE AT % it — B 0w 4R AR Pk
DAANRLER 53 A B R 5 38 BRSO E e, vl 4R A5
AP 53 BEFE BRI 520 R 4 2 5 880 A i MACR) A 1
Rt 2L A AR A B OSOCR |, Rk e A B — 34 BB
R AR A RS, LR EITR, 8A4 TUE R
WA E 1 s,
it

95| 43

+0.25 mm -0.25 mm

Y
+0.25 mmpL 22

J
BRURE

i i

+0.074 mm -0.074 mm

Y
+0.074 mmbL g S
B0l Eik

|56

\
BN

@u%ar m%aﬂémzf;m
B smaEmEsRnike
2.2 $HFEIAWE

A TR T SR T TR AL B (B R e
) SR AL A S B AR B, R A TR A
PEARFATIVE . A SCHAT T8 A 17 5 KBRS R
GSY Fé Bhisilci] PBL 2555 H & DL i B 45 49 1k
2.2.1 Aok A A AP KX

PRSI AT DR SE 0 P 720 5 b (4 43 88, B e A
[BIAH B 15 35K T H X Ca™ Mg S8k 2 A
THIVEH , BRI KA B 06 8 A 1 38 B S2 M T X485
AAEIE RS . FER B GR PBL A#ISGR] GSY LA



55 1 )

Koty ) 2" B4 51 60 g/t.3 000 g/t.30 g/t 5%
PR T T RHER AR R AR WA 2, 45
RN AE R T R IR R 3 s, g5 R,
BN INVE SN ()77 S 48 bR 25 5 /K 3 388 14 38 S FR AR A T
BRER AN AN S IR BERR AN , T LR IK 358 5 i e /e
RFRRE o PEREK B AR HH A 1000 g/t
i BHIAL: gty
3 min x5
8 min X PBL 60
3minxGSY 3000
1 min X 2" 30

i

3 min

8 min ¥ PBL 30
3minx¥GSY 1200

w
Ky [

2 min

\ \
R =0
B2 EEANMEKERE

1.6 80

- 60
S R
% —140 g
o= =
= S

—120

A %, 24
TREREN  JKIEFE  SNImBERRAN

2000 1000 300
TR R/ (g t)

3 FEIFAENFHEINLXBER

2.2.2  FAHEF GSY A=K

T IR ISR FE 25 i B TR A — - D A
. G GSY S A EMF R SRR, B
HA RN Re M, g8 50 W R 4 )8 5 74 %
BEY AR A, IR B o
PBL FEEI5] 2" 535024 1000 ¢/t .60 g/t F130 g/t
ZAFF BT TR GSY RS, 45 R anE 4 FF
TNo FEREW HEE WG GSY HEE K, B 0%
WA, B TSGR KR T . 2758 % JEIE Fabn Fl 2l
FIRAS , PP GSY A& 2 500 o/t, LLAS 8 S A
2.31% AR 68.14%
2.2.3 HBh3EIH PBL A B iXih

HIBORUSGR) PBL b B E0F & I BERR BRI 257, B
A e HE 5 A B E AR A, W 5 A OGRR A H
GSY 5 PBL 414 iUk it A S - 7E B &0 L AW f, 7=

SMERA S R i = Ve ) R s Ak M W B AR B A0 TS 79
2.40 80
—m— L
—A— G IR 75
2351
s 70 3
- ~
~
& 230 £
= H6s
2251 6o
2.20

1 1 1 1 1
1500 2000 2500 3000 3500
GSYJii#/(g-t")

B4 W cSY AERKER

AU RN, FLREWR/> GSY HuFE, 7E LR KB I H
WA GSY A7) 23 FH 4351k 1000 g/t.2 500 g/t
130 g/t 254, #6407 T 46 Bhai iR PBL H SR8, 25
R 5 fron, PBL R H 10 g/t B2 30 g/t, )
SRR T B, 8 TSGR Z i T 4k 2k PBL
GO NIRRT PBL

30 g/t
24 80
23 175
& a2 470 %
o=z =
® e
211 65
2.0 1 1 1 1 1 60

10 20 30 40 50
PBLFI#/(g-t")

B 5 iHBhElF PBL AEiX0RER

2.3 WRIE-iFE A BRIRE

TESAR I TRl b, AT T P E - 77 36 A R A R 1K
By SE L 3 IR LK 6, 45K IELAT B
s r 0.31% 55 AF T, B4 AT 8 A 5.60% | [a] i
34.01% NG, SEBL T B G IR 0 = A mT i

®3 HAETE-FEABRREER

ETE2 N FER/ % Sn /% Sn FIKE/ %
+0.25 mm KiZ4 = i 16.09 0.15 7.97
TS B 7.27 0.34 7.20
+0.074 mm KL= 30.80 0.20 17.97
B 31.32 0.13 15.64
Bk 0.40 0.40 0.17
Bk 2.04 5.60 34.01
By 1 7.72 0.22 7.82
2 4.36 0.71 9.22
s 100.00 0.31 100.00




80

[

T

o 44 %

JRA (A )
i i

+0.25 mm

Y
+0.25 mmk 7
RS e

-0.25 mm

ik

w
THLKS ™

+0.074 mm

| 23

RIAAL: gty

¥
+0.074 mmp; 25 7 5

Y
Yersn”

i}

-0.074 mm

B LA

3%

\
HLR

3min¥/KBEHE 141
8 min ¥ PBL 4
3 min ¥ GSY 353
1 min ¥ 2%l 2

|3

priy |

C=30%,3 min

8 min ¥ PBL 2
3min¥GSY 106
%

C=16.5%,2 min C=17%,2 min
3 min¥GSY 106
1 min 2"} 2
i |2 biz1EERa
C=8.5%,2 min C=10.5%,2 min
N M M
Fa[3%3
C=6%,2 min
n |
A | 4
BRI B2 B
B 6 $HAME-FEMAKAERE
:'__: N
3 ém Te

1) REPIEGET &8 0.31%, 50 ) £ 5 )
A,/ DRONEVB BRI YN B LR AR

W FIFED 5 s kA B ) 2 2O AT e FI L A 55

2) 38 5 B A TR I P AL B R B A

2 BT 1 S8R ISR) GSY Il Bl i)
PBL P[], 5846 T AR 8 A0 1 DI, e 34548 Ao
5.60% | MDA 34.01% [ SIFE b5 , iZ 8 A i = 2L ml
WAL TR S

3) TEBE R A —BORS e, M T 408 &
1o TR, ANAGRAIE T B4 i S0 FR TS i HLRS i
WD T DRGSR A AR A R

SE 3k

(1] &, & M B 5% B amEmast)]. aasEet
2 5TF2, 2020,11(6) :85-91.

(2] ik REGT T EFHIR LTk REN[T]. A
64:)@, 2019(22) :257.

(3] JEENE, Wb, BLUe-77 3 T2 [mSoh s Ak 8 A i s T [ T ]
BB TR, 2021,41(1) :41-44,

(4] TEBEE. WESFR SB[ T]. B =2 AR, 1989(1) .
29-35.

[5] HRWML,E DR BAZ2EBmin ks # T2 cl/hESE 6
& B S RFEARSUEESUE. 1997.60-64.

(6] Harfi, A  H, /N 5 WD h ey Baen g o[ ) ].
A4 R (ETHSY) , 2016(2) :52-55.

(7] TARH G, PR, 5. BRI S8 R Hh 4 DR |
BT B T AT T]. A G4 )8 (ET AT , 2019(1) :57-61.

(8] Ifmip, ik JB, W& E BT R 24 RmKA ks A A A
WIRHFFE[T]. A48 (R4, 2018(4) :41-45.

(9] M i #RMAR SRS ARGt D], R RWHE TR

2, 2017.
[10] VB #8030, 2000, 5. Sl m R B R B R 2 3 a4 AF

FE[J]. IR TR, 2021,41(1) ;50-53.

44 7%, B e PR EOT S A A TR ()], R TR,
2008,28(4) :29-31.

TERH. BMEB T 2[1]. mriR4d, 1994(11) :30.

BOE, AT, E M S 28R b AR A
PETIRIEHEFE[J]. T ILALAE, 2012,40(1) :81-85.

KLk, RTFRGREV WET RS )], B EaaREGET T,
1990( 1) : 1-8.

SIRAN: 2H#H, 82,4 A ¥ BRI MEZRGRET R
kL T EHR[]]. Ak T4, 2024,44(1) . 77-80.



