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Fig. 1 Flow chart of the preparation of porous substrate and hy-
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drothermal reaction
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Fig. 2 Schematic diagram of hydrothermal reaction
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Table 1 The chemical composition of iron tailings
Composition  Si0, MgO CaO Fe,0, AlL,O; P,0;, K,0 Others
Content/% 91.55 3.18 2.61 1.93 0.39 0.29 0.04 0.01
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Fig. 3 SEM image and EDS pattern of iron tailings

P 3 O A 5 B BR R B B R 19 SEML [ 7 A



- 66 - s SRS

2020 4

EDS BEi . A SEM & Fhal LA, B gk B
AN HCRIBORL, RoF R/NASE % EDS RE3S &1 73 7 2%
W1, %8k A R 1 2 Si\Fe ,Ca Mg S50 R ALK, B
PR GR 1 R H B AT A R AR 5 S,
Si (A7 AEIE N Si0, Mg BIFFAEIE XN MgO, Ca 947
TR R A

B 4 Syl B Bk R4 2257 5UAT A2 3R AL ( PBM
—2L) WA B YRR B R 2. TR 2
VR e B BR AT BRI BORL R A2 2 20 A AE 3 ~ 6 pm
Z 8] 8 G T 2 LA

5

4+

Volume fraction /%

1 1
0.1 1 10 100 1000
Particle size /um

B4 BREO AR IR B R 2k

Fig. 4 Particle size characteristic curve of iron tailings
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Fig. 5 FTIR spectrum of iron tailings
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Fig. 6 SEM images of PMMA microspheres
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Fig. 7 SEM images of the porous substrates prepared at different
dosages of PMMA microspheres
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prepared at different dosages of PMMA microspheres

Structural characteristic curves of the porous substrates

SIAT AT AL, 25 PMMA fCeR ) S8 nf id i T 4R 2 A
PRI 114 L) 22 1) A 32 3 - SR AL B8 053 , A
TEELAESE PR N R AT DRk, A o o A P e
e PMMA BRI it 10% () 2k B 2 FLIEAR 1 A
JESEAN R B 25 B

2.3 KRB & FLEMR L H & Co 0, 4KAH
S H R R R M

TEIK AR 160 °C I 3 52 AR A [F] /K F st ] 2%
T35/ Co, O, GUKMEIE AT FI (1 9) , £
IKARET ] 4 e Bsf A5 8 A K 4R 2 B, S 345
O3 ARAEHEAR R T, K BEAE 3 ~ 5 pm Z[H] (18] 9a,9b) .
TEKIAEF R 6 h B, G B ) R OK b1 kL2 30 3
SERELOREEE , A EEZ9 R 5 wm, HAZZ)24 100 nm;
I % SEM B Fr AT LA, Co, O, 44 KR ™ it AH %
TR 4 h A TR, B R R BRI, K AR
o (B 9¢,9d) o /KA E N 8 h i, & i Hh iy 40 oK
PEEUE SRR, =P AR I AR K, e HE 3R
Tyt BRFLAA 3 ] R bl 7K 3R I s ) 3 K, 40
KA} db A AR A AR LA T 7 AR oA T e (D
9e,9f) o ARZLIE K PABT ] 22 10 h, 7T DAW] & & 3 &
S PR AR KR R T LA SORRRAIE T A 52 B R
FIAEIRER (F 9g,9h) o Bl 2 7K S (] (4 %8 12 h, g
M 2T T AR 1) Co, O, 4K AR ™ 545 I T K, TE 3 %
IR A ) 254 (1 91,9)) .

i ““ | : m - : \
9 A[RIKFA ) 2% F R B dk Cos O GKATRLE) SEM fif
B

Fig. 9 SEM images of Co;0, nanomaterials prepared at different
hydrothermal times
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Preparation of Iron Tailings — Based Porous Substrate and Its Application in
Synthesis of Co,0O, Nanowires

HUANG Dandan, YAN Qiangian, XUE Xuyang, REN Yu, SHEN Yanbai

School of Resources and Civil Engineering, Northeastern University , Shenyang 110819, China

Abstract; The iron tailings of magnetic separation in Qidashan mineral processing plant were used as raw materials to pre-
pare the iron tailings — based porous substrate using a mold pressing and sintering method by adding pore — making agent,
and then the application of the obtained substrate in the synthesis of Co,0, nanomaterials was discussed. Based on the a-
nalysis results of the particle size and composition of iron tailings, the effect of the dosage of polymethyl methacrylate
(PMMA) microspheres on the bulk density and porosity of iron tailings — based porous substrate was investigated. By
scanning electron microscopy ( SEM) observation, the pore structure of the porous substrate was optimal when PMMA mi-
crospheres of 10% were added into iron tailings. Co, 0, nanowires were prepared on the porous substrate by a hydrothermal
method using Co(NO, ), - 6H,0 as cobalt source, urea as alkali source and sucrose as template agent. The influence of
hydrothermal time on the morphology of Co,0, nanowires was also investigated. The results illustrated that Co,0,
nanowires obtained at 160 °C for 6 h showed high length — to — diameter ratio and uniform morphology, which were suitable
for acting as the potential raw materials of nanosensors.

Key words: iron tailings; PMMA microsphere; porous substrate; Co,0, nanowires; hydrothermal method
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