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Table 1 Chemical composition of the red mud

Fe203 AlLO3 SiO2 CaO MgO

K20 TiO2 S P y5A

40.23 16.95 19.53 2.13 0.19

0.19 348 0.22 0.07 13.28

WISBHA: 2018-04-05
e : ExEAAMEES (NO.51674139)

EEE®IN: WK (1993-) B, AT RAARBHKRESHERAVNEEFA.
BREE: BRBX (1972-) &, BIEEE, BIFTME: MhelE.
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REEREP, SEABFARETIHPP 750C
K% 2h, BT ERRE T ENFRARER
B BB (ERS5ARMLE ). REEENR
A EZERERT T —4H “WHEE=/KF LGY”
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Table 2 Orthogonal test level factors for acid leaching red mud Lo(3%)

HE @Emg i &ﬁiﬂﬁ R L 8]
" /(mol-L™") 24 /1C /min
KFE1 6 5:1 80 60
K2 9 6:1 100 120
IKE 3 12 7:1 120 180

RIEEZRBARTRE, PR LR
MR RMKFRBATUAR T H I AERRAK, A
&Rk Bt B RE MK 3.

®3 BMBRREXRRIGT

Table 3 Orthogonal test for acid leaching red mud

e RNEEF REHNE BE BRI
Fs /C /min 74 ! (molL™")
R 1 80 60 5:1 6
A2 80 120 6:1 9

2019
R 3 80 180 7:1 12
Re 4 100 60 6:1 12
R s 100 120 71 6
R 6 100 180 5:1 9
R 7 120 60 7:1 9
HE 8 120 120 5:1 12
R 9 120 180 6:1 6

122 MR A REREHRAR S R
BELRRERR AR, #ITRAUSEN
stFREFREAHENEWE. KRR IEPHED
ZREHN132W. 264 W 1396 W =ANTHE; Hik
48 51T [8) % & 24 2.5 min. 5 min 1 7.5 min, A
Rify 9 AFTRR T RAE 4.
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Table 4 Influence factors on the dissolution rate of iron and
aluminum in acid red mud by microwave

REFS $8 5783 [8) /min BEHE W
RE 10 2.5 132
A1 2.5 264
RE 12 2.5 396
RE 13 5 132
R 14 5 264
RE 15 5 396
RE 16 75 132
KRB 17 75 264
i 18 7.5 396

1.2.3 Fe-Al 2 £ 557 B R REN

KRS SRR REREE KR
A, RFAFFEEXHIBE Fe-Al EREFIAETS
KEKIBE . RIGTR U pH H. BREMEEN
ZRERITHT RE.

£S5 TFEIERESS Fe-Al HREREEHRATHMN

Table 5 Influence of different factors on flocculating effect of Fe/Al-base flocculant

HE R0 A0 KE21 KE22 RAB23 KE24 RAB25 H¥2 KB 27
pH 7 7 7 8 8 9 9 9
R /ml 02 0.1 03 0.1 0.3 0.2 0.1 0.3
BE/C 30 20 40 30 40 30 40 20
2 BR534
2.1 FRIREFZHFEPE&EHENERN HRBRERRLE 6.
#6 FTRIAETHEPREABLHE %
Table 6 Dissolution rate of aluminum and iron in red mud under different factors
RE1 R 2 R 3 KK 4 RS RE 6 REKE7 KK W9
BB R /% 75.02 58.25 90.17 96.67 98.18 66.63 91.80 88.42 96.21
R HE 1% 24.13 25.44 21.19 23.67 25.52 20.35 24.70 18.93 23.20




E4H
20194 8 A

FAF: MABUARHEFeAl RXENIEHFL ‘119 -

HER6 AW, % ENBEHEEREDHIE
98.18% 1 25.52%, HMEBRB AR FLEIEHER
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Table 7 Influence of various factors on the dissolution rate of
iron

HE }:‘cm&'x}ﬁ SRR A R BRRKE

) /C /min K /(mol-L'")
HE 1 74.48 87.83  76.69 89.80
HfE 2 87.16 8162 8371 72.23
#{E 3 92.14 8434 9338 91.75
RE 17.66 621 1669 19.52

*8 BRARMEELROGRIG

Table 8 Influence of various factors on the dissolution rate of

aluminum
REBE REEE . BMBRIRE
% /C /min BIE /(mol-L)
A 1 23.59 2417  21.14 24.28
BE 2 23.18 2330  24.10 23.50
HE3 22.28 21.58  23.80 21.26
RE 1.31 259 296 3.02
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BHEAERRED, PWagNEHE, BELY
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m, REFEREBELLR 7:1;, REFFER RER
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4 % RL FE 100°C < BRIZ IR FE 9 mol/L ¥ [E L 7:1-
RRRFIE] 2 h, SEEHEERIE RN 25.52%, HIIA
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BAK, BRIBHERZR, FH Fe-Al RS &
TR MBS LLAILED, MRS ET M.
2.2 R REPRKE HRAEM
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Table 9 Dissolution rate of aluminum and iron from red mud under different microwave conditions/%

R0 H¥EN KB AKX HER14 RAB1S RKE1e RAK17  RB 18
BEEE /% 84.03 84.41 83.91 83.03 97.08 86.66 76.40 32.84 32.84
HHBE % 20.00 19.85 18.21 26.86 21.82 20.98 35.49 24.46 21.35
Uk A R (8] A0 T R X R R 9 R R M ZRRE 2. 3,
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Fig.1 Effects of microwave radiation time on the dissolution rate
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Fig .2 Effects of microwave power on the dissolution rate
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Fig .3 Comparison of dissolution rate of iron and aluminum
under microwave
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2.4 Fe-Al EZEINHE

¥R B TRBTh®E N 132 W Midiss biEst
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Table 10 Effects of Fe/Al-base flocculant under different factors

RE 19 RA¥20 W21 W22 KK23 HEL24 RB25 RP20 AR 27
W 0.052 0.149 0.064 0.015 0.053 0.149 0.042 0.068 0.172
EME /% 77.84 35.50 72.29 34.20 77.06 35.50 81.82 70.56 25.54

pH ERBE KRB/ R m, XERRRAE
SR Fe™r 5 AP B 5 K AEKBSRE, M
A SR V8 W AR A = AR R UTI AL, {H pH &
5 Fe-Al B R B REAERIE VI R, HOoK#
HEPESEEEEMRSELREREY, N
TS 7K A B e B P A IR MR R IR XS Fe-Al
EZREFRRMERA RPN, REE 20~
30CTEHE MR BRI FTRRA, B2k
EFREMNAREREARME, Bk, EEEEX

5 30°C; BEERMEREM, ZmEEFARE
AR, XRZREARMATEN REBR P ERHH
AR AT FRIFR BE =4, AT PR AR PR Ak F) R T e AR
REFARMRAERE, #—S8MN, BAERT
MHALEIE T, RELERER, S8-mMEN .2
mVL B, EMRIABR KK 81.82%, HHETK
KETERIKBATETERRITHER, BT
BMEAET K. BAHEZRENWRERN
REEEA30C, pHEN9, BIHEN 0.2 ml/L,
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KR BRBWRE > RMEE > WE L > KR E;
& EEFEFEHENEZWEERKEKA: BRRK
FE > VR b > R RN [A] > )R R . BRIRIRIE R
EMERFHENRFENEER.

Q) EFAXHT, REFREDRENERE
IZ%MHAN: RMEE 100C. BRFHKE 9 mol/L.
VR L 7:1 FR MR [E] 2 h, SRR RAR TR B R
B EIRE, BB EN 98.18%, BHEHE
N 25.52%. UEETERHIIE R, RM Fe-Al &
BRI

(3) ERE IR N 132 W, 1B 7.5 min J5
FREFENEHERRRS, RNRNEHER
&, WATEMEHENT640%, BHBEHERN
35.49%. ikt RIS HERIK T 21.78%,
HRBHRIRET 9.97%. MW HEKELLEEEH
% Fe-Al BEEH

(4) FEMIE I A 132 W SRS IE] 7.5 min %
BT, BIBEERN100C, WEN9Imol/L, WEH
N7 EERBRTERE 2 h, 8K Fe-Al 2k
FIFERE R 30C, pHIEAN 9, RMEN 0.2 mVL B,
ZERRRE, BKERERN 81.82%.

ED S &

(11 BEE . LHES FEEEL SRR M), PEERT
Ak AR AL, 2006.

2] M E, BERE . LERRH AR KRR (. 5]
BHERRE 2004, 16(1): 12-15.

). AL | 2004(Z1):73.
[4] Edith Poulin. Transformation of red mud from aluminium
industry into a coagulant for wastewater treatment[J].
Hydrometailurgy, 2008, 92(1-2):16-25.
[5] Gupta V K, Gupta M, Sharma S. Process development for
the removal of lead and chromium from aqueous solutions
using red mud—an aluminiuvm industry waste[J]. Water
Research, 2001, 35(5):1125-1134.
[6] R, HME, DRZ, % . UARAERGRES AL
PERE G RN AR [J]. EBA , 2009, 20(1):29-32.
(7] WX, T, BRE, 5. FEEESEMHE M)
HE& TR, 2007,
[8] R. K. Paramguru, P. C. Rath, V. N. MISRA. Trends in red
mud utilization — a review[J]. Mineral Processing & Extractive
Metallurgy Review, 2004, 26(1):1-29.
[9] REAT, REH), 47T, % . FTRRIEA I R Lg%
P 1. B E& , 2001 (4):20-23.
[10] Pozar D M. Microwave Engineering [M] 3rd ed. New
York:John Wiley & Sons,2005.
[11] BHERK , IBFAL , BERESC . R P EL BB LA
H ). RSB &%, 2010, 9(1): 31-34,67.
[12] FITER , EE , BREE . FERRRENR ). B
&8 ,2005,(2):13-15.
[13] TEE , K=®), 6F, % . SRR &&
AR & T 7] FRBHY , 2009, 15(4):23-26.
[14] Samouhos M, Taxiarchou M, Tsakiridis P E, et al. Greek

“red mud” residue:a study of microwave reductive roasting
followed by magnetic separation for a metallic iron recovery
process [J]. Journal of Hazardous Materials, 2013, 254-255
(0):193-205.

(T# 82 W)



82 s g l)i 2019 &

B [4) R % . ENET AR T A ). B AR
1982(2): 92-96.
BT EEERRERABHEIZHAD.HESE Blfde ERFMENE R FES G

J& ,2011(1):118-123. J& ,1989(1):27-32.

2IRER . BBIEATRELRT LT §- BRI 1 pepr RRPs@ T 105 079 SR TALRZR (1] 5

¥ (Z). PEEF CN2‘01110226695.1 WAEESIRE 2014 (1):6264.
[3] EETE? . ﬁiﬁﬂﬂﬁﬁ@ﬁﬁaaﬂﬁ%%%ﬂﬁ [J] %? [7] EIIK% . ﬁ&%*iﬁ%%i&%li&ﬁ%%ﬁﬁ%?ﬁﬁf
BHELR 995(1):30-35. 7 [D). B9: BHIE I K%, 2012 80-87.

Study on Spodumene Phase Transformation in Microwave Field
Ji Chengging', Shen Mingwei', Zhu Changluo', Zhao Chaohui', Cai Wang', Lai Yang', Ran Denggao’,
Zhou Xiong', Zhang Yi'

(1.Institute of Multipurpose Utilization of Mineral Resources,CGAS Research Center of Multipurpose

Utlization of Mineral Resources of China Gectogical Survey, Chengdu,Sichuan ,China; 2.Sichuan Metallurgical
Design and Research Institute, Chengdu,Sichuan,China )

Abstract: In this experiment, the crystallization transformation process of typical pyroxene concentrate in
microwave field was studied, and the influence of temperature and time on the leaching rate of lithium in
slag was analyzed and compared with that of conventional furnace heating. The results showed that the phase
transition conditions obtained by the two heating methods were basically the same,but the lithium content of
ore could be reduced to less than 0.2% by microwave heating, and the lithium leaching rate is increased by
more than 10%. Microwave field-assisted phase transformation was an efficient and energy-saving way.
Keywords: Spodumene ;Microwave heating; Crystal type transformation; Roasting
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Study on Preparation of Fe/Al-base Flocculant from Red Mud by
Microwave
Guo qing, Chen Shuwen, Zhang Junhong, He Zhijun, Hu Guojian, Tian chen
(School of Materials and Metallurgy, University of Science and Technology Liaoning, Anshan, Liaoning ,
China)

Abstract: In this paper, Bayer high iron red mud was modified by microwave, the influence of concentration
of hydrochloric acid, liquid-solid ratio of hydrochloric acid to red mud, reaction temperature and reaction time
on the dissolution rate of aluminum and ferrum were studied, and then the optimal technology of the preparation
of Fe/Al-base focculant was discussed. The results showed that the dissolution rate of ferrum was reduced, the
dissolution rate of aluminum was increased at the same time. Under the microwave power of 132 W, microwave
radiation time 7.5 min, reaction temperature 100 C , concentration of hydrochioric acid 9mol/L, liquid-solid
ratio 7:1, reaction time 2 h and pHvalue as 9, the dissolution rate of iron and aluminum can reach 76.40% and
35.49% respectively. The dissolution rate of ferrum was reduced by 21.78%, the dissolution rate of aluminum
was increased by 9.97% under microwave modification. Also, under those conditions, the production yield
of flocculant was increased, then the preparation of Fe /Al-base focculant was added to the waste water at the
temperature of 30 C under the 0.2 ml/L addition, the decolorizing rate of polluted water can reach 81.82%.
Keywords: Red mud; Microwave modification;Fe/Al-base focculant



