W EEREeMA

114 » Multipurpose Utilization of Mineral Resources

2021 4

RIRE TP R T E TR

FIEF,

wx:, MENY, £ER, FE

(1. BT A MOAERARENESSTRE, Tt EL 063210

2. RIRFREERERL (R BRAR, IT M

110000)

RE: REREBFEASIENXBIF. RATHER, MUTURESHHMHA, TEANTLRA%KT
RHEWFA . XEZR TRFG ST VMR KSBERKN LE, PR AR (HERY. BEE-Ril) .
VIiETE (BMUTRE. BERRERUTNE . KEOKMFRERE . FeSx-CuS HLUTIEHE) « EEUEMBE FRBIENKRE, 417
TARLZMERE. SRR A, R TREIKNERITA.

X8 WERE; B, BFR; SRR

doi:10.3969/}.1ssn.1000-6532.2021.03.018

FESAS: TF11 YEARER: A

BEMREHERERM LR —, BEVY
FREBRERZ — Y, ETEANGESSRILE,
ERUFRKY . WY M E = 3R REE T M
RERE AR B EET B SRANFESR
R KRAL, BAFN™ &S5 HRAN,
FmEAEAEREY NetgEReEE®, ™
ERG) 7 A BN R TR Fe & BB ™
BRI R U R A Mo [ R RR Bk RIBIE R & 72
FIXBLF, FAN®SARKLEREGHIETR
RHEX R L W HAREERREL —. &
GUBRTZHRIERR. AMERIAKR, BREKR
B, BUREHERSER - IKiTE. Bk,
FERMEB, AROBRTEAAERE .

1 B
11 EEERE

REEZENA H 57 RN RITREBR2—

FiAT AW R AR A HUIE T, SRS BB

WA 2020-02-01

EHS 1000-6532 (2021) 03-0114-07

T Masnahifa® 2 U BB AR HFINEH BY
Bk, Ik (B WA 28 B U B AR 7 A B 3 i
#n, AR E RS R KR TR .

REN O ERTTRAERBRT EREREZR
KELZ, EREEETRA —RBRE—BUKER
FHBET (MoS:90% £ 4) FHE, 7E 100 g 4
FET A 8 g i) Co-NC F 200 mL 30% Hik
B, £75CHEETFTRHB 2hEH0E, BHHAX
BT KRE®ERME, TIREHES 5 Fe & £1X
A 0.069%. BIEFIHTERMAETHERUA
BTEROTY (WHEEF) AESKRES/LE
i, fE— € &M T OB TRk %,
MTTIE BIR FERRER I H Y

BT R—RARR | RIS BRI,
BEBREER. UM " FXHEE - BRERE
TEZXMAEDRE, A THEER. BRER
FIERIRFE X A R BRER MR R, LR,

EEMB: AAtAHETHRIBTREEERRELBILSHIE (JQN2019001) FEH).
EE®N: HEF (1998-) , L, 24, NEHFRABRERESSFA.
BIEE: 5 (1985-) , B, JHif, LB ITK¥EE SRS, Wi, E-mailwangl@ncst.edu.cn



3
2021 %6 A

YERFF: BEALABRTREILATHE v 115 »

BREREMAAR R/, Lkt
180 um. VR BR T b Vuc:Vimo,: Var=3:3:1. BB IK
B Ve:Vx=L1H, BREBRBE, REERN
24.76 ng/g. K FAMLE S BN F BT LAMHI =9 2
TR PR IR, T PR S B AL BE
RERERE .
1.2 fEk% - BRE

5EMBBIEML, ERRIR AT 55 m
ROER, WLAORT P ER AN, REBHAE,
BRI TRITRERR

HEE P EH XN AR HEITRERMLE,
FE900C T{RiRE 2h, RJ51% 5:1 MBI LLERE S
HOH 10% FEBRER . BRE8h, BEAE
BTKEZTH, BT ERNHERETIX 41%.
BARZERMAETBEERE, SHERETR
H9%, AIERAB T AED NN OERER,
ARARRIR S R A NSRS SR AR
EBRBR

XM EK M RAMEA R # T
Ww. HE ETFAER, £0CHHE
T KB 180min, REE To0CHIERBER
(Vuc:Vino,:Ver=3:3:1 H Ve:Vx=1:1) FEE¥E 6h,
BRI S ERE RN 3461 nglg, BREREIL 88.3%.
R, EEEREAE SR ED B EN,
REMBERD, BRINRSR=YWELER
REEFH, MR EBRERNESE, A8
KTHIGEE, FENBKT RMMELRE.

HERBERKAGRAEMR A, BEMK. &
KMERIM A, R - RRZERENERM L, Bk
TERRBEHERBE, BEBIFH TN AR,
AR EBEBRIR—FERSTEEERN S

%, SRR
2 TR
PLEEYTIE 2 B A0 M B I I Bk E

%N 150 ~

Bz, JIMBBRTTEER: EATE. B

P KIKRIRERD I FeSx-CuS FLITHE L% .
21§%mm%

Sk e vE 2 R ST B RIS 1 Fe*
S A Fe™ T MK FP ITIE H R I —Fh 7 i,
 FAEAFA H20:« NaClOs 1 MnO:.

WAL U FLLS SN EMFIERT B4
BREBIREREKEIR, B5%M 5 mol/L i) NaOH
WARMEHR R pH EE 2, 7 60C FKE M
RN E S B0R 25% KT EAEER, BiH2h
Ja i 78 - SEB8 T A2 NaxCOs I RIS A M pH 1E
Y pHIEAN 35 B, BRAEBRETIE 99.42%, iR
REANH 0.08%. EHRITFEFERIN, Fe* KRR
ATERRBRENLEREAEHE, TARS
S[EABNIT IR, TELREEREE K
WAEM . REFR M FUSEAENEUFIBRE,
f e TARIR TS Bt RE R B, BABCERIRI 19 RE,
BEHERERIBTTEMERS TR, KHH
FEEK, S e L izh], BT XUEKEZH-
FRERBRESRRPFELZERE.

BT A B A& 60% ~ 65% k. S
FEV XA S HEEEN GG SRR E
WL TR B RERERK, Bk
FREICE R B AR WA BTERIA#R
BRI & B, 7E 90 C 1B IR &4 T I AL
“E M4, 3h /SN NaOH [l pHE Z 4, 4
X Fe(OH)s JTi€, Fe & &M% 100 mg/L. TEE
(3] 28 75 &4 Bk ) [ WOkt Eh R AUV W — FAL SR E AL 1%
BRep AL b USRBWARNT, FEHETIE
99.99%, B¥KEIA pH )5, Fe S EMZE | mg/L.

BrRxk U4 S5 DL SRR BN EALT, RAEIF nkt
BB ERRB AR 99.49% K8k, BhRBR
FINEERME A E L Fe™, 5 TR BN
JEBIEE R T RIMERR, B #E. S5,
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VEERAE LA 4 mL/g B9 B 1A U E L 31T 2 IRBR
% (pH=3) AI—RK¥E. EWRRIM, JmedEE
T RET, Fe’* MR KB ERT Fe* KMEE,
M FEBAE SR E, SEMERERK. vl
RN EEFTEXRN:
3Fe2(S04)3+Na2SQut+12H20=Naz[Fes(SO4)«(OH)12] |
+6H2504

2.2 WABEELURE

BEER Eh U Bk T 2 3 B 43 U SR A0 B (51 YT 795 3%
5y, ERT POS BRI R TRER, SWAVIRE
BRekAHEL, BERFMR. XERH. SIENEHN
ERHFPM S, TR, EHRERE
B, BEBBMEMCRAE, TRHEXER L,

PIVE A U SRR RS LR ERIR HBTE 30C R
{EE/KE, MABBRGE POS EAEIRER 1.2 45,
S 18 A HFIF NaxCOs ¥, 24 pH{E N 2 B,
B E AR N TE M. B Y AR EER T
BN 8.21 mol/L FIBSFRPAVER, 7E35C THH 1.0h
i, 5. RSB ELINBT»E,
L Fe BREEN 056 g/L. pHIEN 208, HFT
W OBERITRE , BEIRFEL 3.2%.

2.3 IKBRIKRRIRERN &

TR ERRELRTE pHE N 2.0 ~ 4.5, =iR-
HAEMFHET, HHEBFH F EHIF LR
M RUTIE, EES5N Fe* HIRJEM Fe?* MK
IKFERA IR

HBSREME Sy B R ET, HIT%
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RN RE, 74 KGR RE b B A B s
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T BRI, FrEARST SEBNEE LD
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BRBIRWFIE, RE RGBT ST

REFEEUERNET AR, BART
FeS04+-ZnSO«-H:0 14 Z Fe*" &b /K HK ARy
FBUESTE, ARAEERYLMITKRN R
HE, BENFASEFTEESRIAHEP RS
Fhe s R R R R
2.4 FeSx-CuS HIUREZE (MUMTIEZE)

FeSx-CuS FIiEE MR BRI Iiiies, R
N BEERBETFS S RFA B EWITERL
Y1, ERKERMRLTE. TRERERRL
YIIES B, 53 Fe. Cus PbMIGrE£&RBE T
B4 B o B BR AL MU i V2 A7 1R UL e R B K 1Y ]
B, R BT A

XV ZR % 1) 52 A FeSx-CuS 3t I3 i 0 B ik
LB S R IR B EE O AT IR B R R AL B, B ok
BEEBIE 65 ~ 70°C, LA NazS HAIB R A LR
#, 5 min JFREEZE 45C, MAFKERERHAE 4 Bh
B O(BE/RREANNGSH12/3) , B#E 24 hfG, .
WK ESBEE FRIBITFHR. EREH,
Cu™ 5 S* £ M CuS JTIRAMUAERGEE R AL
B%, BB AR, 5 FeS RAEFVIRMEM, 5t
B AMATACE = LR MBI R .

LU VE R R R a5 =83t A [ B o T
EY), EEEER T EETTREY B IR,
/> BRIk HE AR 17 5 P I B 3875
3 ERE

R EEIEE YK - R, R—#
MNEB B BEMIRDAERMRNE BT,
" ¥ 5 TE 5 R AS AR VRV R VRAR 2 18] B R TR 4
Foskik B4y B A E K H 9 PO S FIRE R R
SRR, RFAGEE, BIRRRMEREE.

Xiaoxue Sun % @1 DA P204. N235 F1 A 1k 1§
WA REIZEE, BT ASE B ) B A BT A0 A
[FIAHEL X Fe** £BR MR B2 MR, 25 P204.
N235 FBELLJE AR EL A 3:3:4, O/A LN 1 IS,
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Fe ZBREWIE 97% L L, UL H2SO« ARIEH, Fe
FIBERT 99%. '

MBS PO S BRIRE N 4.58 gL K1 P204 B
HLAHA 3 molV/L FAL &3 2.1 IELBIE &, FAEK
AN pHERLGIREER, A EKZE 008 gL,
BREkF Ik 98% M ko REKFIFRACETIEIRFIA .
R

FeRs+6NH«F = (NHs)sFeFs | +3NH4R

(NHs)sFeFs | +NH4OH = 6NH«F+Fe(OH): |

FREWFE PIHFLT LA P204 — N235 AREE),
EWMBRERHEH (Wi pHE RN 2.0 ~2.1) EAF
LBl L BIR G e dRT, SCRRHEBER VRIS,
BMERERMRE, SHEL 28, BRE&EE
X 99.3% LA ko

F.J. Alguacil % ™ L\ Cyanex 272 N X BUF,
5Crt #ibBiE 11 B O/A IR A TR, A
JE AR kAT IR, SRIRIEEEN A&
A&, SRREREMRRESEE 95%.

Zhifeng Qin & 1 % F 35% B N235 ¥ ¥ A
65% T A X T D9 RE BT AR IR VR P SR B T
VHFe, RIFETZSH: OAHN21, B
K 4 min, EF 298.15 K. LHRFH, FH=H¥
RERBANEHE, Ti. VM Fe MEER 55 TiE
97%- 7% F1 18%, F 1.25 mol/L B BR & ¥e ¥k AT &
FRBHIBENAE K 81% V 1 86% Feo

BREBUEFHEERZR. LBEREIKR. BE
& BERE. €RREWER H 5 LI B shisH],
B5 514k, HralsnE, 3R
RMEBERKIEE, PENTREIE®. KRRAOK
REHRERSEN XN ERNEREBR T 7
B HirGR, RN BRI ZEBGH AR
LI FAE

4 BFRB%F
BT RSB TR LB TR

BPREFHELH, N2 EBERT S SRS
TR P B IR A e ) B IR AR S TR%
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ANAH R H IR R R B T 22 B s B AL B
BEEEA G, BRI BRI E, AN RS .
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MR BERMAR ) AR R T RBREERPRIR
B8, BANWEHT AR, A pHMERN 2 B

B R AR, REFER T RIS #H

AR pHE. #ER S W ARRARRLL. nER A
B 1) %o 4 IR B SR O RZ M, 43 395K 6 mol/L ) HCl
WA 0.5 mol/L i) HEDPA X 4 Bg st AT ¥e B, &
B BEE AR ER A, A 6 mol/L i HCI iRiR
I s B HH BB AT 1) Fe TRFEBE 770

HES PR HBE TR M R RS LR BER
HAEFEHREE T, RUEOCUT, BEAR
BFF Fe WMBHAT, BIRETHRELEREE
HEMIERE, HMBREARE; 60CLLE, B
ARFFENPBREITE, B Fe WIE, BRER
RAIE 95% UL, AR EEEFA, BE
RBEFBRRAMR TR 5%,

Yahui Zhang & ) 5 58 7 F) F 88 7 32 e %Y R
MERABRHBERRKN TS, RABEFES
A i 3R H 4RV VR P BB B AR R IR s B IR B
iTH, ERAUERNARIRIETRE Fe, #
BRI W] LUK MR AR Z-Fe P e & X5, WE
WEEIE 100%, SR MR AL 89.83%.

BB ER R, 2FNHF, REBRA
BAR, FAFMK, TRAERNESZFA,
B ITIWALR AT, B REIL T R E NG
WEGE, HIZRATKEEL . BKRAALE.
HERP. BRTL. ERNERSSE. i
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AR=MeEF i EERe, w7
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Experimental Study on Flotation Desilication of a Low-grade Bauxite in
Guxian, Shanxi
Zhang Zhanyun', Zhang Jiangiang', Yao Jie', Li Guosheng®
(1. Zhengzhou Non-ferrous Metals Research Institute Co., Ltd. of CHALCO, National Aluminum Smelting
Engineering Technology Research Center, Zhengzhou, Henan, China; 2. Zhengzhou University, Zhengzhou,
Henan, China)

Abstract: The research and analysis of the properties of the raw ore and the performance of the flotation
desiliconization were carried out on a low-grade bauxite in Guxian, Shanxi. The tests investigated the
influence of grinding fineness, dosage of chemicals on flotation indexes, and appropriate process parameters
were determined. The content of Al:O;s is 58.47%, and the SiO: content is 19.75% in the low-grade bauxite
with A/S of 2.96. The aluminum concentrate with the yield of 60.64%, A/S of 6.11, Al:Os recovery of
69.52%, and a tailings A/S of 1.41were obtained through the flotation desilication process of “one roughing
two cleaning one scvenging ” closed-circuit flotation .

Keywords: Low grade; Bauxite; Flotation desilication
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Research Progress in Chemical Removal of Iron in Hydrometallurgy
Shen Yafang', Zhang Wen?, Hao Baichuan', Wang Le', Li Hui'

(1. Key Laboratory of Modern Metallurgical Technology, Ministry of Education, North China University of
Science and Technology, Tangshan, Hebei, China; 2. ZF Lemforder Automotive Systems (Shenyang) Co.,
Ltd., Shenyang, Liaoning, China)

Abstract: Iron removal is a key process in hydrometallurgical processes. The removal of iron impurities
can not only improve the quality of the product, but also facilitate the recycling of iron. This article reviews
several typical wet iron removal processes in hydrometallurgy, and divides them into leaching (direct
leaching, roasting-leaching), precipitation (oxidative precipitation, phosphate precipitation, hydrothermal
hydrolysis of hematite, The sulfide precipitation method), extraction method and ion exchange method are
analyzed. The principles, processes, advantages and disadvantages of different processes are analyzed, and

the development direction of wet iron sinking is proposed. '
Keywords: Hydrometallurgy; Iron removal; Ionic resin; Research progress



