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Experimental Study on Technical Renovation for Efficient Recovery of Micro-Fine
Cassiterite from a Complex Polymetallic Tin Ore in Yunnan
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Abstract: The recovery rate of micro-fine cassiterite in a complex polymetallic tin ore in Yunnan has long been low, seriously
restricting the improvement of comprehensive beneficiation indicators. Through systematic analysis of tin loss characteristics,
the causes of tin loss were identified. Analysis of tin loss characteristics shows that the disseminated grain size of cassiterite is
mainly concentrated in the range of 5 —40 pm, with the proportion of the —20 pm fraction exceeding 55% , and the dissociation
degree of cassiterite is only 31.63% at the current grinding fineness. The selectivity of the three-stage series hydrocyclone
desliming is poor, the metal distribution rate of + 10 pm cassiterite in the desliming overflow reaches 63.62%, and the
cumulative tin metal loss from the multi-stage hydrocyclone desliming operation is about 7% . Conventional mechanical agitation
flotation machines have insufficient recovery efficiency for —10 pum ultra-fine cassiterite. Technical renovation tests were carried
out to break through the technical bottleneck of efficient recovery of micro-fine cassiterite. The results show that by replacing

the vertical stirred mill with an IsaMill for fine grinding. the content of the —38 um fraction increases from 50% to 75% . and
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the dissociation degree of cassiterite increases from 46.37% to 84.21%. By replacing the three-stage hydrocyclone with a
decanter centrifuge for one-stage desliming, the tin recovery rate in the underflow increases by 8.39 percentage points. By
applying a microbubble flotation column to replace the conventional mechanical agitation flotation machine, along with
simplifying the flowsheet structure, the tin recovery rate is increased by 7.98 percentage points compared with on-site
production. Simultaneously. the flotation reagent regime is optimized by adopting the combined collectors YK-Sn, Sn-705. and
Sn-F, which increases the recovery rate of the tin rougher concentrate by 6.03 percentage points compared with the original
collectors. Through the systematic integration of fine grinding, high-efficiency desliming, enhanced flotation and reagent
optimization, the problem of micro-fine cassiterite recovery can be effectively solved, and the pilot combined flowsheet has

achieved good recovery results. The research results can provide a reference technical route for the efficient recovery of micro-fine

cassiterite from similar complex polymetallic tin ores.
Key words: Micro-fine cassiterite, Dissociation degree,

renovation test

0 5l

By (Sn) 2 Fh ] A s R R UL LA
UG T S e T el A O R R M N T
P AT R B RE VR AR A ARk B
AR SRR RE R TR A AT R R L T R
R BRI, SR, gt LA R K AR
15 R TR L B R B ik 1 B T AR T FEBR
KB 0 R UR R T AL AL SRR, B A
(SnO,) P i G 1 | 76 R 85 b i v 4 ) 7 26 K o Al
WA, A% 295 i 30 ok T 4 0 ) A Inl WAL T A B 5 I 2 AR
i 3 S N v N O B el R TN =4 5 DS N T
T ME G B T AR S AR R

P e v, 3 K B 4 ) v, 2 80 % LA 4l e
ERAETRES P, Ll A IH X 0,48 R
R R EL 3K 2.5 14« HEAFE#HH Y 600 J7 . B
RS B RS AASE A RELECEEHE
FR P R < | ] NS M2\ G211 T P R O = g
WA T B 145 105 3R A O gk, T 2 4 3
TR BRI LR R G B Ty ],

ZHEENSZ SRR T HRAR T A R,
B AR A A S RE . Al 2R
1 IR MR H 26 4 40 R0VE RIS T4 B
LEA TR H 40% ~43% R THE 52%1, AR,
FAAE T R B4 A 1 b 1) 3 T AR TR A
3008 % 72% BRI 85 %0 $EE 920%0) , B Il
WAL R 8 A PR Tl AR 5 e 8 TR A ) R AR O 3
RARAGENE . B, AR SCHE R G2 40 iz i Ll 4 461 2k
D DR S Al L O R T A U Lk % 2 ) o
507 1T A B ORGSR R 2R LR S

|

Microbubble flotation column, Reagent regime, Technical

1l ARG ESANNEITEBERELESHAR

B

TR AR ) A 1) v 2550 AT B 2 3 7 43 1 R
XERE o AT DAt AR B RRAE U8 5 B R
JI U T2 SR PR L 0 1 A 3 I M AR 3 2 A R
G, RE A T MR UE RS YA R
1.1 HA®RMAE

TE 5338 3k B v, ) A e AT OB BE T A0 S 40 8 B
SR E TR AT N BT R L s R, A LA
BB A IEME TR RN Mz a
H B e 2 15 PR S o A o B R AR R Ve AL
6l 2R 7 K T i — A TR el oo B
LB A MENE 5) B L 5 Ak 1 R 8K JE 1 ol Rl Atk )
A7 TSR AL 47 M BIF 98 $  H AR HE Sr E

Wit 45 2 BE A A BT IR H A, B A AR S A
InAg 4% 51 Al R 85 5 R e St ik A B A
e B T I RRAE L B R T B A Rk
fif BMERES ik A R R L A B AR R RN L
e AR A0 T R BCR AR T AR S . T
P AR T SEER S A FE A7 M R R 2N B T A
EHIFE —38 pm DAL AH T8 A WPk K, o B A
SR M —10 pm J9E —5 pm AR PR
R A S0 FEAE I — 10 pm K225 1L 79.30 %6 B
TR ) A B B & B SR GG — 77 BRI & T 2
YEV IRTSCR AT 35 83,57 %0 » {H T3k i ™ 1, fe &
SATSCRA S 37.55 %0 . H AT D i R S Ry
TR B 2 [B) A7 7 0 25 0 O ol 76 2 B i 25 109 [) Bf
M Ve AL, © R A B A0 kLB A (a1 AT 0h 251 2% % Y
%0 [R) RS,



304 g LB R S5 A

2026,46(9)

1.2 TREEZEEHEEFIIZENTF RN

B A 3 ) I R R K L Ah T R R i o R S S R
gy PR AL, T S B0 SR A B BT 5 1 A0 S AR Ml S
— AT R TR PR BT L AR A 1Y) 43 3 T I
ZEFME, U7 TE 2 X% 5 7k &R G0 7= A T AR
IV o 7 L B A A0 R BT 3R T R R L R T RE
W oy 765 A1 32 TP B B0 B8 55 BEL A5 41l 05000 1 A 3%
W BEF  [e) B DR 364 M 245 700V FE . 40 V8 BR A B R B
Yy A B AR B A B AR R T AR A1
P BB TREEZ —. H L AR SR A R
Hh SR T 51 B T LA D B Y R T (LK R T ke A
by 2% 3 AR R A AR

Brole THE40, 8 A s 5 or e B S
Ca’" \Mg*" \Fe’™ \Cu™" 54 J8 &+, JU LA BB it
PV 8 R FH AR BR 0% AL 35 kB . 57 3K A B R AR 1
54 B - IR0 A I TR T TR S T UE 23 BN TR )
FUE 3 R B A kA 3R T A g
Feng %5/ 38 i ff 44 1k 2% 5 0% BRF 38 & B, Mg™ ™ 5
DIFEEEC G 8 W B T8 A 5 A e R 1 B )
ST LA 5 DT S 00 45 A 7] 771 5 Tian 5500 78 2K H 5%
Ji5 R PR e R R P R L Fe® T AT R4 41 2% 1 Kk AR R A
Bt o A2 3035 b A 5 AR T AR 2 A WA 2 A R 5 TE 2
EUTHE KA PR G R VR e AR R b ilE— 2B R, Cu*T g
H5RER S FI R E R &Y, B & RGN 59
AREEE G IR E R, Z6KkEF. &
J& B T R B A TR EL A B ) R R RO« ARV B TR
b R BE RIS B, A R R R T,
EL R A A R B8 A V7 A 1 BB R B
1.3 BT ZHRZFEEFR

WU 2 % AL SR B A T A B AR L W R AIG
WUe T8 U8 © 8o Tl I8 72 v o2 2 ) 30 Ak 31 BR
LK T AR 2 B AT R MR RIS, &
VA S ) TR B A 3R L A3 B Kl A S
) B TR T S 5 25 B 400 R 8 A 55 0 kA AR T
WEAT 230 Ty 3 1 A R0 B8 A B s T R R .
W R BE BRI L O ISR B T E T A R TR A
KB ORI BRACR . EMASE U £,
280G 7oy 1B O AL AT I 2 kD B A BT e B A L 2
LR BB DL B WA TR S s
g S OR T E T A B e — VR BE T2 Ak FE R 40 k)
A7 BRI T8 AT B 401 % L R 1 24 A Tl e g
T R 25 B AT AR A AT XA AR S e
IRy Tk RIS G S NSO IR A R S T S

TS PR AR AR ) 2R A

B X6 b A () B, Tl A= 7 e i 22 G U A R
ER O i A O U AR & AR A A 25 36 ) 4 T 1) 3 R
P I R T R A Ak L RRRE b TSR IR
U, AF e e R AR 2 T 5 U e A 8 A 28
U 35 A Ty 1)
1.4 BRI ENARERNE

H AU PR AL A 1 R B AR R (500~
2 000 pm) 5 —10 pm 8 4R A1 1) il 15 HE 3 A%
([ = A I R SO T U E v L S R U E
AN FRETRROR W] G R T AR 1 RO

Pl 2% 1t 30 77 6 7 485 A [l e b A 1z P S 2 F 9
IOUE T HA AR M 3, A0 AR S SR F R Ak ik
95 2 B, S oK S AT — 10 pem B) A7 WKL 2 2E
PR B4 R R AL AR, 77 35 ISR N 87 Yo 4 T+ &2
94 %6 ; W BT A5V JF R T O TR Ak B ) 2 5L 4
SRR I T I R B A0 TR R R R L AR
HRE G — B IR s s R ; 5 B AR A R IR
s Ak CFD B & B, 10 I A AE 2 ] 50kr — <
WA LR AR T — 5 DL B FICR$E R 25.73 A
Oy RE IR R R E M D R B
B 1 TR 0 4 AE Tl i AT AR AR A R
i oy S PR A R A R L HE AR S B
6 e 55 B4 0 AT U IR AR A
1.5 BAFEHHFNALENH

T 16 25 701 2 Ve S WA R 8 A [ AT R0 B S e TR
. RGBSR 28 A 1k R 25, T
5 ST kA B A LB B . MV
ER o F o 1 S RLIE S R R S TR AE B A
223 AR BB ) 2 W 5 e BN A R g g
TR TG SRR R, N AR T
THEGE T HIS KR

SR o B — 24 0 0 DA il i o 5 e R 1k L AL
TSGR B B oA & ok & R Y W L it T AT
SRR R i TR 4 A ISR KDK-1 [l g 4 J8
RS L RS T B AL 6.07 % B LR 73.10 % 1Y
RAFFE bR s 5135 R | GXU-Sn2 5 GXU-Sn3
HAEGH) AT T B 30.92% 8 IR 81.13 %
ARG B 5 iR B F 0 A OIS L 8 DU 2
WA A D R AR AR 2 v B R SEE T B A
RN S R T A 3k 2 B IR Ph-
BHA-MBHA, 1 3 584k 1 G0 20080 85 4 1Y 5 1 0 B
SR A CHETE TG A B R T AR



e

A FE ERHE AR S ARG M MES T KA XBR R[] A LB RS IF A ,2026,46(9). 305

R AT WA B 400 4 590 -5 95 P 7R ) A A 4 O BRE A
e XUZRAE TSR W] AT AR R L CMC 45 A7 HIL 40 il
FR T A J A A A T S8R 5 R RE AT e
Be e BE B UIAR OC 5 Tian 4510 SR I Ph* i AL+ A 1
g W Am W+ CMC i) " i 4L 5 07 52, S T 4
507 A B R S L TR R . 250
JFEHHTR™ A0 P J57 3 LAAEAS [ 47 L [8] E 4 R A, 75 AR
P SE PR AR AR AT R HEVT BE S5 181

A\ A\
DAY
/ ~ /

BREER ,  pm o smy > #H
Jw e g b 4 N 7 N

< / ~

Y

R

2 ®AEFIKRE H KA

21 ETHBEFTIZRE

PR SR A R R it WV b e )
L. R 22 A B - BB 5 . Jo b AT 4 i ik L i
PR ERBETE VBRIE R, R HE A 1B R G (R KD [
WORLRL B A1, B0 R A PR 28 00 9 i U )i E A 40K )
AFERG.

:ﬁ %\ - M\ﬂ%r@m\—
e & ”/,,,,w \\\ /,/ \\\ > /,/
. ; |
BERET B AR
A~

< Ry 4—‘ EERALS

BETT  BEY

1 SEREBYET IZRURE

Fig.1 Principle process of beneficiation technology for polymetallic tin ore
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product in 2023—2025 %
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Table 2 Cassiterite dissociation degree in raw ore grinding products and zinc scavenging tailings %
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Table 4 Water analysis results of cassiterite flotation tailings and desliming overflow
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Fig.2 Desliming test process
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Fig.3 Flotation test process of on-site production and pilotscale test process of microbubble flotation column
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Table 7 Comparison test results of microbubble

flotation column and on-site production
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Table 8 Comparison test results of reagent system
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