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Table 1 Chemical composition

TFe FeO CaO MgO SiO2 Al203 K20 Na20 Zn Pb Cu
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Fig .1 Technological process of direct reduction- magnetic

ATAEEE LA B BRI B 1 N BEBTZRELA 1. separation of ore grinding of the bottom furnace copper slag
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Table 2 Chemical composition of copper slag secondary tailings

TFe FeO Cu Ca0 MgO

AlLO3 S P Pb Z

10.51 8.65 0.01 10.22 3.95

5.57 0.25 0.012 R iz
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Table 3 Particle size analysis of secondary tailings
-0.074 mm

wE +0.074 mm +0.045 mm -0.045 mm
1 9.01 12.58 78.41
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Table 4 Project investment estimation and summary

Fg IHERHAER &H/ ot E 1 1%
1 BRIER 1912.00 31.87
2 wRENE R 2640.00 44.00
3 LR TER 455.00 7.58
4  ITEBEEHTRH 322.00 5.37
5 RATER 400.00 6.67
6 ERHFE 71.00 1.18
7 HWERRE 200.00 3.33
8 it 6000.00 100.00
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Table 5 Estimation of the raw material cost

o = B —
Fs  HH %% HE e & HIT/F

—REE /t 0308 15 462  138.60
AR A 0112 320 35.84  1075.20

B KB/ 0056 350 19.60 588.00
W BAER/t 0.056 300 16.80  504.00
FE/t 0028 50 140  42.00

By kg 042 15 630  189.00
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18/t 0.017 700 11.90  357.00

[

Ay SIEC 3
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4 A7 Taiid =k 13.25  10.57
5 W& R 4B R 2.00 2.50
6 Hi s =g H A 9.17 9.00
7 H A& 5 2.00 3.34
8 it 150.62 4518.70
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Table 6  Project financial evaluation index summary

Fs A% &B/AFES S EH/ AT
rm&aﬁa 644543 || 12 ;fg ii 46.73
?Eéb%ﬁé\ 6133.51 | 13 EEE? /%% 67.75

L1 BERE 592042 || 14 BEEKAEEM
1.2 iﬁf@% 7041 (141 KEEXK 1.00
1.3 9;&11@%? 44560 | 15 %:E% EA’ 1081.15
o é 13368 (16 g i /ﬁz 1430.00
2 HeEH 644543 || 17 ggﬁﬁ
2.1 gfﬁ 3168.80 ||17.1 lfg;’ g iﬁ) 49.08
22 {ﬁg g & 327663 172 @iﬁgimﬁ% 14833.86
3 gﬁf 6552.86 [117.3 Eﬁg‘g‘/ﬁg 3.07
4 ﬁgg% 4176.53 || 18 E EE;’?
o OEERER o, HERE
6 EMHMERL 30231 |18.2 %gi%ii{i 10388.79
7 %i’iﬁgﬂ 2645.26 |[18.3 @%ggg/% 3.07
8 iﬁ?;ﬂ"ﬂ 262045 1| 19 ?;%%ﬁiﬂ 95.25
9 FEHFE/ 47360 | 20 ﬁ?%ﬁi&iﬁ
10 EHRE 214685 (201 %fg g" o 27.29
11 Eﬁéﬁ % Af i 41.04 ||20.2 ngf' % 64.29

MZE 6 ATLLEH, 7= 30 J7 m*B06 %7 AN
SRR T IR AT 2R B BT 6445.43 i G,
HABRRBRE 592942 5o, FH1%FE 2146.85
Figt, EWH/EEW .07 E, aFRBERER
41.04%, MEFRATZHIRET, EFAREE, B
HEE T NE,

EIMEERFE, BFERBLESTFARSE
ZIREW 924 i t, ERFEGEREMRN, BX
IR T S R R IE U IR RIS G A R . [RIE,

ZINH K SEREE RT AR MR A, sk, &
FTRMH T AR FERE, FELSmitaRER
RN, A% ERX AT MR R TR
4 % #®

(1) MBEZXKEVR—MHEETWER, &
TELEERBASI, 4 EEH CaMgSiOs (&
FEA) FSI0: (BEAH) Ak, HARNT ALER
B A

(2) BENMLEARKFATR, BHFE=
REF AT LRV AEFF R T E X M2
ERRRBKR,; TRBZRET B TA=EENS
BB TR RBLTF, THIRELTF.

(3) —%ER 30 m*B06 & IESE I IREELR]
WAL, SR BT 644543 Fin, HAPEE
B 7% 5929.42 Jion, 3% FINE 2146.85 Fiot, &
BRI B 3.07 5, BRI R 41.04%, F
THFEHE RN 9.24 Ji to

% STk

[1] XM, mAls, &, & REGERE R T
RO T LEEFA, 2017 (1): 16-20.

[2] Sarfo P, Das A, Wyss G, et al. Recovery of metal values
from copper slag and reuse of residual secondary slag[J]. Waste
Management, 2017, 70: 272-281.

3] BT, ZWN, SRR, & IFE RN R R
FHIER (7). &BA LD, 2017, 46(5): 189-192.

[4] HEF, RN, RFE . fABETSRASWEELERS
Bk ER [J]. P EE BLRE R, 2011, 21(5): 1165-1170.

(5] 2 . &N EREBELGEFHATERS” N]. PEFESE
JBiR , 2017-01-05(001).

[6] MEWRLKRE WG AEBEBHIFH/RERE B~
4 FEERIGROREE (1. FELBIEWR , 2017, 22(1):
28-29.

[7] =% . EZNRAREUEAERBERT A ARETRE
7= [N]. PEAR B EREIR, 2017-01-03(006).

[8] MRKR, 3K — 8, BRERE . BB B M B IRAHT TR [7].
&EF L, 2009, 39(1): 162-165.

[9] Zhang Y, Lin H, Dong Y B, et al. Coupling relationship
between multi component recovery of rare earth tailings[J].
Rare Metals, 2017, 36(3): 220-228.



E3H
20196 H

THREYF: REEHTR - BRAZKRETHRNF XHR

* 139 -

[10] R, ROLHE . B KREHEANEBHERE 1] AEvsE
88 , 2017, 33(4): 55-57.

[11] K&, KA . B BRE SR HIVK XBOET A [J].
M EH R 545, 2017(14): 52-54.

[12] RER, ZH%, 0, % . HET BEERMFHIR K
B (1] AT, 2017, 33(1): 127-131.

[13] £FIF5 , BAIRE, 3k, % . RO SERA KL 1]
FEF Y, 2013, 22(4): 137-141.

[14] XUIBHS , 3K/, 3855 . SRV LEGRERDEERRE
BEEFA 7. BRF I, 2017, 33(2): 122-125.

[15] A, FARFR , ZRVTil . SR RT BB B BB (R4
FAKACHIER ST 1T (7). BREE TRESE4R ,2017, 11(1): 535-540.
[16] ZF, B . FIHETEARMERBT SR 1] 8
MRS , 2014, 12(16): 63-67.

(171 84, AEH, HHF . BT NHT KRR
R 1] BEFES T, 2013, 27(5): 724-727.

[18] 5KICE . SREF WEKRAEFPHMA [7]. FEKIE,
2017, 24(4): 85-86.

[19] MEIEAE , G&fd it , M4t , % . R 1EKIEH L Fngk
FRRRHRIE BT AT (7], #2223, 2008, 42(3): 506-510.
[20] 77, %—8, GefE . FIRGREY Hl &R KIEH
K. EEBH, 2016, 39(3): 50-52.

[21] Davidovits J. Geopolymers: Inorganic Polymeric New
Materials [J]. Journal of Thermal Analysis, 1991, 37(8): 1633-
1656

[22] B 700, T, BEER, & MASKET BREAH
WERH EAYKEDREIA [1). BEEL , 2012, 34(3): 115-
116, 123.

(23] $AfEME , BRIRGE , XD BiRG AR SN KKK
B (7], BB FA AL 2014, 41(3): 64-67, 70.

[24] TER, FEIT, KIYF, F . KESRET WY &
5RiH (11 €8/, 2013, 42(9): 163-166.

[25] EWgh , B, BRR . BEY BELHRBIVKMEE
7 B4 HT (7] BARE L, 2012 (12): 152-154.

[26] Catherine R, Valérie B, Michel A, et al. Life cycle
assessment of mine tailings management in Canada[J]. Journal
Cleaner Production, 2009, 17(4): 471-479.

[27] Noyd R K, Pfleger F L, Norland M R. Field responses
to added organic matter, arbuscular mycorrhizal fungi, and
fertilizer in reclamation of taconite iron ore tailings[J]. Plant &
Soil, 1996, 179(1): 89-97.

[28] Norland M R, Veith D L. Revegetation of coarse taconite
iron ore tailings using municipal solid-waste compost[J].
Journal of Hazardous Materials 1995, 41(2-3): 123-134.

[29] Li F P, Liu R Y, Zhang J R, et al. Land reclamation pattern
of iron mine in Tangshan{J]. Transactions of Nonferrous Metals
Society of China, 2005(S1): 159-163.

(30] HER REKEY REOFARREEE ] BES
7=k, 2013, 15(3): 40-44.

[31] TiE8, ik . L RESY By WsERAA AR
RETAEH M [J]. £BT L, 1999, 28(1): 1-6.

[32] %2, GFE., BFK. £BV LRV S5 F AR 11
PARH L, 2017, 33(2): 129-131.

[33] THEME, TkEREG , ERA . BRET MBIEILF FR R X
IR (3. 7k TR, 2006(3): 7-9.

[B34] MEE . RAFERY BHELMTET L BiR - B4
ERBES ILAEFH LR [I]. 2002, 11(2): 52-55.

(351 03, SHERAL, T8 R EHW I ZM A 5% [
kR | 2002(2): 12-141.

[36] #HRARE, MR, kE, T . SZRSYT By EBELR
[7]. B LREE AR B4R , 1995(4): 99-104,

[37] PNESE . & B i X A A BB RRE R W BB [7].
Hrsklk , 2006, 3(11): 19-21.

[38] K EH . KL ERTERFUEDRRLEE (1. §
AR |, 2002(4): 33-35+39.

BI] AVER . BEMASKETREREZURBRZE - BRE&
EHtREEREMRN AL ). FEEZCH , 2014, 30(4):
90-92.

[40] WE K, ZEAT BN EETREERZMRBET (J].
o E [E 2 , 2015, 31(8): 110-111.

[41] B&F . RikE BT IR T ARSI E R B R E W
[N. Bk, 2014(12): 63-65.

[42] B % . £ ETHLESERIRR BRI RERA
[J]. Bl 5, 2013(8): 45-47.

[43]) A . HAUBSHENRERREER ). R,
2012, 19(11): 81-86.

[44] EE . FETERIEAME R AIRE R EBR S
T (7], SREFRREH , 2017(2): 1-2.

[45] 3k &E , IV T, 15 REV LRV A= LEN
BB & 0. PR S5F A | 2012(2): 56-58.

[46] #REBSL . FBUEM B AREF SR I). b FgH,
2017, 2(6): 19-21.

[47] Ak, By, T8, % AREEET H&EEK
Wb RE (7). BEBR A5 53R |, 2010, 38(4): 559-563.

(48] BMETR FRE . BEMSEE L EHH LR KM A
M]. db 3 R EEM Tk A, 2015-08.

(49 ERRBEHEZ. BRERM «<BRIMWALEF TN A
HEE5SE> M3 . Jb5 - P ERIHAREE | 2006. 8.



e 140 « Vg e A 2019 4F

Research on Utilization of Tailings from Copper Slag through RHF Direct

Reduction -Grinding Separation Process
Ding Yingui®?, Xue Xun?, Ni Wen', Cao Zhicheng"?, Liu Zhanhua', Yan Aiyun’
(1. Shenwu Technology Group Corp Co., Ltd, Beijing, China; 2. School of Civil and Environmental
Engineering University of Science and Technology Beijing, Beijing, China)
Abstract: The copper slag direct reduction-grinding production line in Jinchuan Shenwu Technology Co.,
Ltd. is put into operation smoothly, for every ton of copper slag will produce about 0.5 t tailings, and it needs
to be comprehensive utilization. The physical and chemical properties of tailing were analyzed in this paper,
the crystalline phases in tailings were mainly by diopside and quartz, the rest is amorphous phase, and the
proportion of -0.074 mm was 91.70%.. The different utilization methods of tailings were analyzed, including
the production of cementitious materials, wall materials, ceramsite and agriculture field. The economic effect
is evaluated for the project of autoclaved aerated concrete block of annual output of 300, 000 m’. The total
investment is about 64, 454, 300 yuan. And the annual consumption of tailings will be 92, 400 tons. The
annual profit will be 21, 458, 500 yuan, the investment return rate is 41.04%, and the investment recovery
period is 3.07 years. The autoclaved aerated concrete block production project is feasible.
Keywords: Copper slag; Secondary tailings; Comprehensive utilization way; Economy evaluation
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Influencing Factors and Control of Chemical Leaching of Ion-type Rare

Earth Ore
Zhou Hepeng'?, Hu Jie', Zhang Yongbing', Luo Xianping
(1. Faculty of Resource and Environmental Engineering, Jiangxi University of Science and Technology,
Ganzhou, Jiangxi, China; 2.Jiangxi Key Laboratory of Mining Engineering, Ganzhou, Jiangxi, China)

Abstract: Because of the complex nature of ion-type rare earth ore, special existing state of rare earth
element, the unique properties of clay minerals are not conducive to the chemical leaching of rare earth.
It is difficult to recover comprehensively. In order to reveal the chemical leaching mechanism of ion-type
rare ore, explore the leaching process optimization measures. This paper takes Jiangxi Longnan ion-type
rare earth ore as the research object, using indoor leaching method to simulate the in-situ leaching process,
carrying out chemical leaching mechanism and influence factors of the system and its optimization. The
results show that the leaching agent concentration is higher, flow rate is faster, the rare earth leaching rate
is high. Water content is too large, seam height is too high will affect the ore leaching efficiency, reducing
rate of rare earth ions and leaching liquor concentration. Orthogonal test method was used to calculate
and analyze the influence of each factor, and the interaction between the factors could be obtained. When
the regulation of leaching agent concentration was 4%, leaching agent dosage is 180 mL, seams height is
211mm, and the leaching agent flow rate is 2 mL/min, top water dosage is 20 mL, the moisture content is
about 5%, higher leaching rate and average concentrations can be obtained(leaching rate is 97.87%, average
concentration of rare earth is 2.52 g/L.). By controlling the main factors of chemical leaching and optimizing
the conditions of the secondary factors in the leaching process, the extraction of the ion-type rare earth ores
can be realized efficiently and effectively.

Keywords: Ion-type rare earth ore; Chemical leaching; Orthogonal test; Optimal control



