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Table 1 World mine production and reserves of tin

Country 2011 Mine production (t) 2012 Mine production (t) Reserves (t) Distribution of reserves (%)
Australia 6500 6000 240000 4.9
Bolivia 20300 20000 400000 8.1
Brazil 11000 11500 710000 145
China 120000 100000 1500000 305
Congo 2900 5700 NA
Indonesia 42000 41000 800000 16.3
Malaysia 3350 3300 250000 51
Peru 28900 29000 310000 6.3
Russia 160 160 350000 7.1
Rwanda 1400 3600 NA
Thailand 200 300 170000 35
Vietnam 5400 5400 NA
Other 2000 2000 180000 3.7
Total 244110 227960 4910000 100.0
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Fig. 2 Mechanism of interaction between Aerosol-22 and cassiterite surface
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Fig. 3  Molecular structure of Benzohydroxamic acid (left) and salicylhydroxamic acid (right)

o) d/\b
N |C!—NHO' +|\/|n+—> CU—ILH

B4 B RS R R 10
Fig. 4 Structural diagram of chelation reaction



6 A Rk 2020 4 00 J
I
H
HO N C =
hydrogen bonding ”
O ------ HO \

| A O—NH C X
Sn\ | ’

| ™o -

OH OH
NH
solid surface hydrogen bonding

OH------ O c

Sn*?

| 7\

\
OH AN
\
\ 7\
o
electrostatic force
H HN |Ci
o
El5 K¥HEE (SHA) S8 {E R AR E B
Fig. 5 Adsorption model of salicylhydroxamic acid on the cassiterite surface
N i Bh A SRRk AR 0 A LB AL, Y 50 mg/L
2 Hfth 2 5mUT

2.1 BN

SUN Z51SIRF 5 1 2 BE A BHA 7E8 A0 W3 1 1)
WL BRALER, FTIR W5 FOWL P R0 0 L R B, — ¢
BELER A R KA, 12 LLEiES BHA JE
FSC PR 2H A PRI R 85 4 e T, 38 T B4 3R T Y
KA, FEACT BHA fBGRIRIAHE. Qin SE1ILL SHA
IR BEER =T g (TBP) A4 Bhl AT 45
FIFIEMERERE T, KRB LL SHA 1 NIGF i
F, BEEI pH R, JBGRIHE RE 2 21 3
S, BEE TBP AR AM B BGRIKIMA G, % 70
IR EEE pH YEH, e T A I R

RN 2-323E-3-ZEH BRIEIR (Haos) Nl
YRl TBP i Bhas Son i ik 22wk ) B dile, 45
B4 1.36 %, dlid—H AR R, 15
FIBFER HR 37.39 %, HEICR 91.21 %E LT
Pro TREVRFST T ZF BAN (RIS NED M TBP

(1) ZF #4575 300 mg/L 1) TBP 4 Bl )i i 4mhn
B, pH Oy 7.78 I, AI{FIFEE YA 88.78%, ZF

G715 TBP ZIMAE(EE IE RN, ZF #A7ITE
PR IRE I REESY), TBP EE SR RE
FEHUKERTE, T T ZF BAR ARG R N5 K g
e

2.2 HETHIHI

WG EAEH, 278G T AR 27 2 (8 5 F]
G AN 5§ A A ik v T vl i 31 L R i
H PRARRAEO, Tian SEECH 22 73 ik R 22 2 e 1
B (D -BHA A& GRIFEAR R PO &R, Kk
PLLL Pb?*/(PhOH)*-BHA N3, Zeta HLALI & KU
H5 Pb?I(PbOH)*-BHA &4l Bl it 3 A0 B
VEF RALZEWL B . £E BHA 1E A3 USRI 8 A B
THIREY (LND fE1E N 8a i K R it 86%, L
B F Y BHA S 40%, LA LN Al BHA BEAT4L&
(LN/BHA), TERHIILLYER (CMC) f77E T HEATIM



45 30 454% 00

TS, S BT EGR I LEAT TUE R 7

IR IRIE R I, LN/BHA X8 H B RIF1UCEE 77,
e T A-JTRAIRE T VIRIE R, LN/BHA 1E4)
AP AR T )R B e 0B B R TR RN LN A
BHABYS2, Tian 255313 i W% B8 56 A0 07 32 1 56 xof
LN/BHA 1 N E— B HF 5 R B, 76 pH {EEH 8-9
ZAET, LN/BHA H ARG 1854 RIS FU AR R
B LN A1 BHA B854 [RICR my 10-20%, 7E8 4 K
A B B R AR TN I LN A BHA I £

SR, AR AE SR, B0 il
OGO T AR BRSBTS G R R
Gl AT FEMEL . Tian ZEB+SIR 3% LN/BHA
HERBGI PSR B, =840 BHA JBS
H14% T B AL SRR Fe-BHA, 4540 R 1H A I 2 5k
AR Tt FeS B TR PR E ZEEE L, FeSTE TR
M BHA A Fe-BHA Z5&WI1E8 A i W3R 1 iifb
SR, SRR, Fe-BHA KWL IHEZ =&
BRI BHA 7 IR B &1 3 % . BRImSEEeIH
JSY-19 AT SPA FlILL 2:1 EBlR & A2
GG, P86 MBI, X FE R LR
AT —H =R R A R R AR RS L, 52 T8
a7 15.00%. [AIUE 91.11% B IF H AR Tgbr, HAY
BTHRMERE, KT A=A,

2.3 HBUHGT

Zhu ZEERAE P 58 ARIER P REE (SnO2
AUAYD), HFEFEHIE TR BRI SOERE R DXS,
W25 SHA XTEEE AU RCR, K IL DXS X454 1)
TR T SHA, FEahi &8 T8 afMasE. &
— RGBS RGBT BB ARG DXS TE% AT
Wtk A R LR, Zeta AT ESE SRR, B
(R A (PZC) 7E pH fE>N 4.2 Bt f Sl
DXS RAAEH JG, DXS TR A 1 P02 H AU IE B B
B A FrEb ;s FTIR K2 B USR] DXS 1
OH 5% R IH-0— ] A= S5 E A DA K Aok 55 1)
Bt o Huang 26053 5 SPA 73 BB /K PE AN i
PERE, TE SPA 431 51 NG JE & T 2 2 T 75 M 71 2R
LRI IR PR 7 s (SPEL08), SPE108 ELf5 Lt SPA
A BHA BEgfI4h TR ). B 5 WIHER AR,
SPE108 it PO-H H KL PO-Sn # KT i t5 %
FIRAEFEAER .

RE SR G000 Sk S S SRS AR | P AR ATk R
YRR, RGBT CS-6 T B ARk
Wwtge, MR =R EERE, RS TR
FiktebR, BT ZK-9. BY-9 7ExE) TN . fi]
HREEADL ISY-19 YN 2 Al el X 4045 4 it

ITIE, BeE P86 AN GRILRIfE A, K15 T ks
WAL 2.351%. [EIHCE 90.10%[ME HIfabr, REDS4L
U PRI B S M AR, P R e AR . XIAR
S8t R U ISY-20 TFR R R K I, 5
U7 ISY-19 AHEL, JSY-20 &fiE Ny 3.2 mg/L, 1X
2NN ISY-19 Lz —, H RIS T m i
BB AT E R TR AR

3 4G

AR, HAZIUUINETTRE, &8 IR W
TR, G HEih, R NESIR RS R
YR AR SRR IG5, BRE 2577 B4
FE WAMEM SRR PR, FEENINRE
i B G E TR R 7 2 E MRS, FR, &8
BRI R SRR 007 JE W e B, AT AR B
RECA . B OB FIMRIUGR o RS, X
W St 3 [ (1 2 25 S T A N8 R T )
EH

L SaisiE Rt RIS+ ER, GAaT
IEP 7t pH & 4.8 7o i HBGHIINAAES 404 IEP
R X 5, Ban YRR 7, EGRIRE A
2R B 9 3 ) e IR i R D E R IS S A
VIR, & T Ean YK,

2) BIERISHION A E L R k8t %A%
A R . MR E R, R E S, il
TN BN TBP 855 4 s o 40 & A T R4k
X, (EASRER IR R A R G B IR AT

REFERENCES

[1] ANGADI S I, SREENIVAS T, JEON H S, BAEK S H,
MISHRA B K. A review of cassiterite beneficiation
fundamentals and plant practices[J]. Minerals Engineering,
2015, 70: 178-200.

[21 ZHANG Yuan-bo, WANG lJia, CAO Chu-tian, SU Zi-jian,
CHEN Ying-ming, LU Man-man, LIU Shuo, JIANG Tao.
New understanding on the separation of tin from
magnetite-type, tin-bearing tailings via mineral phase
reconstruction processes[J]. Journal of Materials Research
and Technology, 2019, 8(6): 5790-5801.

[3] XU Yang-bao, QIN Wen-qging, LIU Hui. Mineralogical
characterization of tin-polymetallic ore occurred in Mengzi,

Yunnan Province, China[J]. Transactions of the Nonferrous



[14]

170-175.

TIAN Zhong-cheng. Cassiterite flotation[M].
Metallurgical Industry Press, 1990: 170—175.
TAN Xin, HE Fa-yu, SHANG Yan-bo, YIN Wan-zhong.

Beijing:

[22]

8 oh A A A 2020 4 00 J
Metals Society of China, 2012, 22(3): 725-730. Flotation behavior  and adsorption mechanism

[4] SILVA C D, SANTANA G P, PAZ S P A. Determination of of(1-hydroxy-2-methyl-2-octenyl)  phosphonic acid to
La, Ce, Nd, Sm, and Gd in mineral waste from cassiterite cassiterite[J]. Transactions of Nonferrous Metals Society of
beneficiation by wavelength-dispersive X-ray fluorescence China, 2016, 26(9): 2469-2478.
spectrometry[J]. Talanta, 2020, 206: 120254, [15] #adetk, JESCHE, MK, D, Hmbedr, EL. Saik

[5] LIU Si-ging, ZHANG Min, WANG Wan-ping, SONG W FIMEAR[]. B L, 2016(5): 83-85.

Bao-xu. A Review on Reagents and Processes of YANG lJin-lin, ZHOU Wen-tao, JIANG Lin-ling, MA
Fine-Grained Cassiterite Flotation in Mining Engineering[J]. Shao-jian, YANG Xiao-jing, MO Fan. Summary of
Advanced Materials Research, 2012, 577: 151-154. cassiterite beneficiation research[J]. MODERN MINING,

[6] HAZ, e, Gk dERE Bibe)Ry ik 2016(5): 83-85.
17",2002(08):8-12. [16] Eoih, EREkHr, XA, A—R. WMBRAES A (211) X
ZHOU Sao-zhen, SUN Cuan-yao. Progress of cassiterite TEIVR B O TAE 0 AT [0]. R b K 22430 EARBL AR,
beneficiation[J]. METALLIC ORE DRESSING ABROAD, 2018, 39(5): 684-688.

2002(08): 8-12. GONG Gui-chen, HAN Yue-xin, LIU jie, ZHU Yi-min.

[71 BULATOVIC S, DE SILVIO E . Process Development for Quantum Chemical Study of the Adsorption of NaOL on
Impurity Removal from a Tin Gravity Concentrate[J]. Cassiterite(211)  Surface[J]. Journal of Northeastern
Minerals Engineering, 2000, 13(8): 871-879. University Natural Science, 2018, 39(5): 684-688.

[8] xUBsC, wifE, JrEZE, SCHB, skoOW. ank AL [17] Feng Qi-cheng, Wen Shu-ming, ZHAO Wen-juan, CHEN
Wik 77 i [3]. Ik, 2010(01): 84-86. Yu. Effect of calcium ions on adsorption of sodium oleate
LIU Dian-wen, SHANG Xu, FANG Jian-jun, WEN onto cassiterite and quartz surfaces and implications for their
Shu-ming, ZHANG Wen-bin. Flotation Method Research on flotation  separation[J].  Separation and Purification
Fine-particle Copper Oxide Minerals[J]. CHINA MINING Technology, 2018(200): 300-306.

MAGAZINE, 2010(01): 84-86. [18] Feng Qi-cheng, Wen Shu-ming, ZHAO Wen-juan, CHEN

[91 TIAN Meng-jie, SULTAN A K, WANG Li, SUN Wei, Hai-tao. Interaction mechanism of magnesium ions with
ZHANG Chen-yang, HU Yue-hua. Selective separation cassiterite and quartz surfaces and its response to flotation
behavior and its molecular mechanism of cassiterite from separation[J]. Separation and Purification Technology,
quartz using cupferron as a novel flotation collector with a 2018(206): 239-246.
lower dosage of Pb2+ ions[J]. Applied Surface Science, [19] ™iE%, BE. Baidi 0] Eir& i gy, 1997,
2019(486): 228-238. 34(3): 6-13.

[10] QIN Wen-ging, REN Liu-yi, WANG Pei-pei, YANG ZENG Qing-hua, ZHAO Hong. Flotation chemistry of
Cong-ren, ZHANG Yan-sheng. Electro-flotation and Cassiterite[J]. METALLIC ORE DRESSING ABROAD,
collision-attachment mechanism of fine cassiterite[J]. 1997, 034(003): 6-13.

Transactions of Nonferrous Metals Society of China, 2012, [20] XU, BHERHEN, A—R, BROCE. 0R8 A 1EN HORHT T
22(4): 917-924. HEE M JREN]. 4J817 10, 2014, 10: 76-81.

[11] JANCZUK B, MARTIN G M L, BRUQUE J M. Wettability LIU Jie, HAN Yue-xin, ZHU Yi-min, CHEN Wen-yue.
of cassiterite in presence of sodium dodecyl sulphate[J]. Research Status and Prospective on Separation Technology
Materials Chemistry & Physics, 1994, 38(3): 225-233. of Fine Cassiterite[J]. Metal Mine, 2014, 10: 76-81.

[12] CHOI W Z, JEON H S, ZENG Qing-hua, JIJANG Er-long, [21] AUTHOR No. V& HRMERIZES AMHAL]. £&R%
WANG Dian-zuo. Influence of Metal Cations on Cassiterite &, 1978(01): 17-26.

Flotation[J]. Geosystem Engineering, 1998, 1(1): 53-57. AUTHOR No. AN INVESTIGATION OF CASSITERITE

[13] H B, A EEM] b5 B4 Tkt ik, 1990: FLOTATION USING MIXED TOLYL ARSONIC ACID[J].

Acta Metallurgica Sinica, 1978(01): 17-26.

AR, PNGIR. SREEMER X A AU RR 0] A4
J&, 1980(03): 36-40.

ZHU Jian-guang, SUN Qiao-gen. BENZYL ARSONIC



45 30 454% 00

TS, S BT EGR I LEAT TUE R 9

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

ACID (a-TOLUENE ARSONIC ACID) AS COLLECTOR
IN THE FLOTATION OF CASSITERITE[J]. Nonferrous
Metals, 1980(03): 36-40.

BTy, R K. IR A I 2 A SO ],
JEkih4:, 2010, 029(002): 71-74.

LU Jin-fang, TONG Xiong, ZHOU Yong-cheng. Research
Status on Flotation Reagents for
Hydrometallurgy of China, 2010, 029(002): 71-74.

Fine Cassiterite[J].

FERR, HE. TR A TR B4 R LR I].

YR ITFE, 1989(1): 19-21.

ZHANG Qin-fa, TIAN  Zhong-cheng. ACTION
MECHANISM OF THE FLOTATION OF CASSITERITES
USING MIXED TOLUENEARSONIC ACID[J]. Mining
and Metallurgical Engineering, 1989(1): 19-21.
KHANGAONKAR P R, KAMARUDIN H. Studies on the

cassiterite-sulphosuccinamate flotation system[J].
International Journal of Mineral Processing, 1994, 42(1-2):
99-110.

XA, Y, (. BRRZIT ). A BeEeEy”
#543), 2012(02): 67-70.

LIU Long-li, FAN Zhi-hong, HE Wei. Study on Phosphonic
Acid Reagent[J].
Section), 2012(02): 67-70.

GONG Gui-chen, WANG Pan, LIU Jie, HAN Yue-xin, ZHU

Nonferrous Metals(Mieral Processing

Yi-min. Effect and mechanism of Cu (II) on flotation
separation of cassiterite from fluorite[J]. Separation and
Purification Technology, 2020, 238: 116401.

LI Fang-xu, ZHONG Hong, ZHAO Gang, WANG Shuai,
LIU Guang-yi. Flotation performances and adsorption

mechanism of  a-hydroxyoctyl acid to
cassiterite[J]. Applied Surface Science, 2015, 353: 856-864.

LANE G S. The synthesis of flotation collectors for

phosphinic

cassiterite[D].  Tasmania,  Australia:  University  of
Tasmania(Doctoral dissertation), 1986: 3-7.

SINGH D V, BALDAUF H, SCHUBERT H, ZHAO
Bao-gen. Fkidt R A B M FFES A D], EHAb
SR %N, 1982(01): 1-12.

SINGH D V, BALDAUF H, SCHUBERT H, ZHAO
Bao-gen. Flotation of cassiterite with alkyldicarboxylic acid
and organic depressant[J]. METALLIC ORE DRESSING
ABROAD, 1982(01): 1-12.

Bgte, sk, L0 AEBITAB IR SR B A
TSR R0 IS KN [0 A B AT e, 1995(02):
27-29.

ZENG Qing-hua, ZHANG Xiu-hua, JIANG Er-long. Study
on and application of alkylsulfonated succinate as cassiterite

collector[J. METALLIC ORE DRESSING ABROAD,

[32]

(33]

[34]

[35]

[36]

[37]

(38]

[39]

[40]

1995(02): 27-29.

LEISTNER T, EMBRECHTS M, LEINER T, CHELGANI
C S, OSBAHR |, MOCKEL R, PEUKER U A, RUDOLPH
M. A study of the reprocessing of fine and ultrafine
cassiterite from gravity tailing residues by using various
flotation techniques[J]. Minerals Engineering, 2016, 96-97:
94-98.

W, B, TUEYE. SRR AR G T
YER[. # 48, 1998(4): 21-25.

ZENG Qing-hua, ZHAO Hong, WANG Dian-zuo.
INTERACTION BETWEEN COLLECTOR AND METAL

CATIONS IN CASSITERITE FLOTATION[J].
NONFERROUS METALS, 1998(4): 21-25.

wikLe, Sk LE, FETR. Aerosol—22 S84 iRk ML
HI[J]. Ha4JE, 1996, 48(4): 29-34.

ZENG Qing-hua, ZHANG Xiu-hua, JIANG Er-long.
INTERACTION MECHANISM BETWEEN
TERTRASODIUM OCTADECYL
SULFOSUCCINAMATE AND CASSITERITE[J].
NONFERROUS METALS, 1996, 48(4): 29-34.

SCdE, MATEE, R, TRATR. BRIEERE G MR AL A
TEVFE R A 4 T 5 0T, 2015(08): 63-66.

Al Jing, SHANG Yan-bo, LI Cheng-bi, ZHANG Xing-rong.
Synthesis and characterization of hydroxamic acid and its
application in flotation[J]. Industrial Minerals & Processing,
2015(08): 63-66.

A, R, EME K. RISREMBGIELS
AT D] B R 5, 2019, 39(5): 174-178.
LIN Hui-jie, LAN Zhuo-yue, TONG Xiong, CUI Yong-qi.
The Research Progress of Cassiterite Flotation with
Hydroxamic Acid Collectors[J]. CONSERVATION AND
UTILIZATION OF MINERAL RESOURCES, 2019(5):
174-178.

WU X Q, ZHU J G . Selective flotation of cassiterite with
benzohydroxamic acid[J]. 2006,
19(14): 1410-1417.

SREENIVAS T, PADMANABHAN N P H. Surface

Minerals Engineering,

chemistry and flotation of cassiterite with alkyl
hydroxamates[J]. Colloids and Surfaces A Physicochemical
and Engineering Aspects, 2002, 205(1-2): 47-59.

WANG Pei-pei, QIN Wen-ging, REN Liu-yi, WEI Qian, LIU
Rui-zeng, YANG Cong-ren, ZHONG Shui-ping. Solution
chemistry and utilization of alkyl hydroxamic acid in
flotation of fine cassiterite[J]. Transactions of Nonferrous
Metals Society of China, 2013, 23(6): 1789-1796.

REN Liu-yi, QIU Hang, ZHANG Ming, FENG Kai-yue, LIU

Peng, GUO Jing, FENG Jian. Behavior of Lead lons in



10

T EA R R

2020 £ 00 JJ

[41]

[42]

[43]

[44]

[45]

[46]

[47]

(48]

[49]

[50]

Cassiterite  Flotation Using Octanohydroxamic Acid[J].
Industrial & Engineering Chemistry Research, 2017, 56(30):
8723-8728.

REN Liu-yi, QIU Hang, QIN Wen-ging, ZHANG Ming, LI
Yu-biao, WEI Peng-gang. Inhibition mechanism of Ca?,

Mg* and Fe* in fine cassiterite flotation using

octanohydroxamic acid.[J]. Royal Society open science,
2018, 5(8): 180158.

XA, BitE, W, X%, R SR AT AW
s by AR FHLER A (9], P E Ak, 2018, 27 (08):
117-120.

LIU Jie, GONG Gui-chen, HAN Yue-xin, LIU Chang. The
effect and mechanism of citric acid on the floatability of
cassiterite[J]. China Mining Magazine, 2018, 27 (08):
117-120.

FENG Qi-cheng, ZHAO Wen-juan, WEN Shu-ming, CAO

Qin-bo. Activation mechanism of lead ions in cassiterite
flotation with salicylhydroxamic acid as collector[J].
Separation and Purification Technology, 2017, 178: 193-199.
QIN Wen-qing, XU Yang-bao, LIU Hui, REN Liu-yi,

YANG Cong-ren. Flotation and Surface Behavior of

Cassiterite with Salicylhydroxamic Acid[J]. Industrial &

Engineering Research, 2011,  50(18):

10778-10783.

SUN Lei, HU Yue-hua, SUN Wei. Effect and mechanism of
octanol in cassiterite flotation using benzohydroxamic acid
as collector[J]. Transactions of Nonferrous Metals Society of
China, 2016, 26(12): 3253-3257.

QIN Wen-ging, REN Liu-yi, XU Yang-bao, WANG Pei-pei,
MA  Xi-hong. Adsorption mechanism of  mixed
salicylhydroxamic acid and tributyl phosphate collectors in
fine cassiterite electro-flotation system[J]. Journal of Central
South University, 2012, 19(6): 1711-1717.

ARG, IR TR 245 70 B[R] 3 S 4 DR R AR R T A o
I A s, 2003(5): 27-30.

ZHU Jian-guang. Developing new type collectors for
cassiterite according to isomerism principle of flotation
reagent[J]. nonferrous mines, 2003(5): 27-30.

TKRER. AN AR B A 1 B LI 2 B A 7 (D).
Kb PEgRA, 2010: 25-30

ZHANG Hui. Study on mechanisms and application of
combined collectors in fine cassiterite flotation[D].
Changsha: Central South University, 2010: 25-30.

P, B, EM, BT, S8 x0T G T
Wit S5 oa KPP EA 6L %k, 2020, 30(02):
456-466.

JIA Yun, ZHONG Hong, WANG Shuai, CAO Zhan-fang,
MA Xin, LIU Guang-yi. Molecular design and green
synthesis of collectors[J]. The Chinese Journal of Nonferrous
Metals, 2020, 30(02): 456-466.

TIAN Meng-jie, HU Yue-hua, SUN Wei, LIU Run-ging.
Study on the mechanism and application of a novel
collector-complexes in cassiterite flotation[J]. Colloids and
Surfaces A: Physicochemical and Engineering Aspects, 2017,

Chemistry

[51]

[52]

[53]

[54]

[55]

[56]

[57]

(58]

522: 635-641.
TIAN Meng-jie, ZHANG Chen-yang, HAN Hai-sheng, LIU

Run-ging, GAO Zhi-yong, CHEN Pan, HE Jian-yong, HU
Yue-hua, SUN Wei, YUAN Dan-dan. Novel insights into
adsorption mechanism of benzohydroxamic acid on lead
(I1)-activated cassiterite surface: An integrated experimental
and computational study[J]. Minerals Engineering, 2018, 122:
327-338.

TIAN Meng-jie, GAO Zhi-yong, HAN Hai-sheng, SUN Wei,
HU Yue-hua. Improved flotation separation of cassiterite
lead (II)

ion/benzohydroxamic acid as collector and carboxymethyl

from calcite using a mixture of
cellulose as depressant[J]. Minerals Engineering, 2017, 113:
68-70.

TIAN Meng-jie, GAO Zhi-yong, SUN Wei, HAN Hai-sheng,
SUN Lei, HU Yue-hua. Activation role of lead ions in
benzohydroxamic acid flotation of oxide minerals: New
perspective and new practice[J]. Journal of Colloid and
Interface Science, 2018, 529: 150-160.

TIAN Meng-jie, ZHANG Chen-yang, HAN Hai-sheng, LIU
Run-ging, GAO Zzhi-yong, CHEN Pan, WANG Li, LI
Yun-zhi, JI Bin, HU Yue-hua, SUN Wei. Effects of the
preassembly of benzohydroxamic acid with Fe (I11) ions on
its adsorption on cassiterite surface[J]. Minerals Engineering,
2018, 127: 32-41.

TIAN Meng-jie, LIU Run-ging, GAO Zhi-yong, CHEN Pan,
HAN Hai-sheng, WANG Li, ZHANG Chen-yang, SUN Wei,
HU Yue-hua. Activation mechanism of Fe (Ill) ions in
cassiterite flotation with benzohydroxamic acid collector[J].
Minerals Engineering, 2018, 119: 31-37.

Wis, SCTM, EMRA, BAM, EME, XTH Zr#E8
TR A T IS BT 7 [I]. B4R G R, 2018(4):
32-36.

CHEN Yu, WEN Shu-ming, WANG Yi-jie, DENG Jiu-shuai,
WANG Xiao-hou, LIU Ya-wei. Experimental Study on
Flotation of Fine Cassiterite in Dulong Yunnan[J].
Multipurpose Utilization of Mineral Resources, 2018(4):
32-36.

ZHU Yi-min, YANG Yan-ping, WANG Wen-dan, LI
Yan-feng, REN Duo-zhen, TANG Zhi-dong. Application of a
Novel Collector DXS in Cassiterite Flotation[J]. Advanced
Materials Research, 2013, 826: 14-19.

KR, BB WEZR, XA FHESHUGH DXS X4
R85 A AU R AL 9], BARE Ik, 2016(3): 67-69.
ZHU Yi-min, MAO Mao, MIAO Mei-yun, LIU Jie. Study on



45 30 454% 00 TS, S BT EGR I LEAT TUE R 11

[59]

[60]

[61]

the collection performance of new chelating collector DXS ZHANG Nian, HUANG Run-zhi. Research on CS-6
for Fine Cassiterite [J]. Modern Mining, 2016(3): 67-69. Collector in the Cassiterite Flotation in Chehe Concentator[J].
HUANG Kai-hua, HUANG Xiao-ping, JIA Yun, WANG Nonferrous Metals(Mineral Processing Section), 2019(03):
Shuai, CAO Zhan-fang, ZHONG Hong. A novel surfactant 93-96.

styryl phosphonate mono-iso-octyl ester with improved [62] TZR, =Aif, BRAEHE. — b o WO ik 4 ks 9 2
RIS L[], A &8 (R 6 47), 2015(02): 91-95.

HE Dong, LAN Xi-xiong, CHEN Hua-ping. An Efficient
Collector for Experimental Study of Flotation of Fine-Grade

adsorption capacity and hydrophobicity for cassiterite
flotation[J]. Minerals Engineering, 2019, 142: 105895.

RESRI, Wik, Z5RM, BhEE, BRM. Hiesia Cassiterite[J].  Nonferrous Metals(Mineral ~ Processing

A CS-6 fRAL) P REAR T (1 I 0], B L, Section), 2015(02): 91-95. \ "

J018(09): 117120 [63] xIMXA, Tk HIL, i, D@, TR, B AU
(09): 117-120. ISY-20 YEANKLH A VR IR BRI TT S []. AR 4R,

XIONG Zong-biao, JIANG Ze-bin, LI Chun-lin, LU 2018(04): 59-60+62.

Ze-yong, TANG Jun-xiang. Recovery Optimized of a Fine LIU Dai-Cai, ZHANG Zi-Jiang, HAN Bin, LUO Jian-biao,

WANG Yong-hong. The new collector JSY-20 in the
experimental study on the flotation of Fine Cassiterite[J].
Collector CS-6[J]. metal mine, 2018(09): 117-120. world nonferrous metals, 2018(04): 59-60+62.

Tk, WEZ. CS-6 MG T HMEN | A kil
R[] AL EEEy #457), 2019(03): 93-96.

Cassiterite Ore from Guangxi with a New Cassiterite

A review on mechanism of flotation collector for cassiterite

ZHENG Qi-fang 2, LIU Dian-wen -2, LI Jia-lei -2, CAl Jin-peng 2, SHEN Pei-lun® 2, CHEN Hong-bing 3

(1. Faculty of Land Resource Engineering, Kunming University of Science and Technology, Kunming 650093, Yunnan,
China;
2. Yunnan tin group (holding) co, Ltd, Gejiu 661000, Yunnan, China;
3. State Key Laboratory of Complex Nonferrous Metal Resources Clean Utilization, Kunming University of Science and
Technology, Kunming 650093, Yunnan, China)

Abstract: The low recovery rate of Fine Cassiterite has become a worldwide problem. Froth flotation has become a more
advantageous recovery method. The application of flotation collectors and its action mechanism have also become a
research hotspot in the field of cassiterite mineral processing. In this paper, the research progress of action mechanism
and flotation performance of cassiterite flotation collectors at home and abroad is reviewed from the aspects of molecular
structure of flotation collectors, action mechanism and flotation performance with minerals, and the future research
direction of cassiterite flotation collectors is predicted by combining the properties, cost, environmental protection and
other factors of reagents.
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