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Fig.1 XRD results of copper slag raw materials
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Fig.3 XRD analysis of samples



2023 48 HEE 4 M ¥

JaAE : FETARE S y-Fe, 0, S HOGAEA - AR IERENT ST - 91 -

2Fe,Si0, + 0, + I0NaOH—4a-NaFeO, +
Na,SiO, + Na,SiO, +5H,0 (3)
4Fe,0, + 0, + 12NaOH—12a-NaFeO, + 6H,0
(4)
K 3(b) NI y-Fe,0, FE L XRD 455, )
KAl P& B2 500 °C KR S RE L FE 30,310,
35.26° 43.36° 57. 35°FH1 62. 90° BT 77 75 B85 B ATF
S 2505 y-Fe, 0, (#39 — 1346) BT (22 0) |
(311).(400) (51 1)F1(440)FHXFN, iz
550 CHkE J5 EZ =N a-NaFeO, ,a-NaFeO, j&—
FRBL BRI 20k AMO, #48E, Na* Fil Fe'* 72 (LY 25
T2 Z RS e B IR 22 I 25K 7 i 76 Bt
Je WK S AR P il B 55K T R AR AS H O, T
JR ] P I £T R (y-FeOOH) ™ (3(5) ~ (6)),
HE—257E 500 CHBERE 3 h Ji, BRASAHE AT 55 RETE Y -
F6203(:_Et(7>>o
a-NaFeO, + H,0—v-FeOOH + NaOH ~ (5)

Si0, .Zn0 , Al,0, Fll CaO 53534 Y F 4 5 v 24 okt
Horfr CaO MELLS NaOH K2R BB, B AERE fl i,
Si0, \Al,O, 5 NaOH S A] A= i Na,SiO, .Na,SiO,
NaAlSiO, ( H1 TA i BRI RAEIE 3 (a) FAEL) ,
Na,SiO0; \Na,SiO, A] 7E Fifi J5 i 7K 2 H 25 %, Tl NaAl-
Si0, o1 TAEZK AR i BRI B AE AR S . ZnO 7R 4R
B A X R B Zn,Si0,, B 5 AT AR R
Na,ZnSiO, \Na,Zn ( OH ), #1 Na,ZnO, (5 (10) ~
(13)) , H:H Na,ZnO, 5 ¥% F 7K, i Na,ZnSiO, i i
BAGOMor IR TRE R R — 25 R S
Bhal B2 J5 22 0] 58 o R IR | Wk 5 T AT IR
FrR2%,
2NaOH + Si0,—Na,Si0, + H,0 (8)
2NaOH + Al, O, +2Si0,—2NaAlSiO, + H,0 (9)
4NaOH + Zn,Si0,—Na,ZnSiO, + Na,Zn(OH),
(10)
Na,Zn(OH),—Na,Zn0, +2H,0 (11)

NaOH + C02—>N3.HCO; (6) Naz ZnSiO4 + 21\18.01‘144\]8.2ZnO2 + Na2 Si03 + H20
2v-FeOOH—y-Fe,0, + H,0 (7) (12)
AR AL B XRF S5 ISR 2, EBR N Na,ZnSiO, +4NaOH—Na,Zn0, + Na,Si0, +2H,0
Fe,0,, H 4l 35 86% , HF i b /b i i A AL ) (13)
R2  y-Fe,0, FERALE T 3BT (i A 2350
Table 2 Chemical composition analysis of y-Fe,0; sample( mass fraction) Y%
s Fe,0, Zn0 Si0, Na, 0 Ca0 ALO, MgO Cu0 MnO
o 86. 08 2.45 2.99 2.05 2.41 2.00 1.26 0.50 0.26

4 S fir 5 1 y-Fe, 05 BYROWIE S, 7T LA A& 3
FER ORI AN — (/R TL A AN 9K ROk 2 ~
3 wm) , BT HLAIEAR

............

KV G.O0KBSEALL 10 pum
El4 y-Fe,0, FEAHOIER
Fig.4 Micromorphology of y-Fe,0, sample
2.2 v-Fe,O, #HHERRAE
y-Fe, 05 JCAE AL A4 58 40 mT DL 18 S 56 06 1%

Bl 5 B, Al LLE ), y-Fe, 0, YGHEALFITE 200 ~
600 nm [ P 35 3R B0 AR 5 A O AR AT 5E
JEiE 3t Taue 7T LIS, WK (14) .
(ahv)l/":B(hv—Eg) (14)
K a APOCIRE v BT RERD eV in B RIK
BRIZZAL; B i W SRR B E, WA SR
WETEEL o SR A BOE L, A U o 1E
KR h 6,63 x 107 J-s, y-Fe,0, J& T
BEHERBE SR, 0 B0, 5, BAMRH y-Fe,0, Yoii
AEFIESAT G B KL M 2.2 eV, 53 CHldRGE A —2 ™ | &
WA AT DG B B R Al v
XA B y-Fe, 0, #E4T T N, A5 il W 56 B 00
X, MZEanE 6 (a) B, i J& T Langmmuir TV
RYFE 0.4 ~0.9 AYAEXT R ST [ A s 207 B S A e
Ja I RARE SAETENFLASH . B BET A5 A



.92 .

v E A E S S

SZeFRSIMR

i LR IRUR 9. 354 m* /g, B 6(b) AIHIFLAR /AT

Z°M0.0348 cmz/gO

25 J ] JLFLEE N 2.9 nm, FHIFLAE N 14. 88 nm, fL XA il HEAT W B2 43 B, A5 R AN 7 (a) i
1.5 50 -
12+ 40 -
i 09+ N/; 30+
£ z
= 06 20k
031 10+
0 1 | 1 1 | ] 0 |
200 300 400 500 600 700 800 1 7
P /mm hv/eV
(a) FEHMAT WL S5k (bytaucphsRASH TR

B 5 y-Fe,0, 5AMAT UWLIE S SIETER taue 15 R ES T v B
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Fig.6 Nitrogen adsorption desorption curve of y-Fe, O, materials and pore size distribution diagram
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Fig.8 Effect of y-Fe, O, under different conditions on the degradation of MB
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Fig.10 The kinetics fitting results of y-Fe, O, photodegradation in different concentrations MB
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Preparation and photocatalytic-degradation property of

v-Fe, O, based on copper slag
JIANG Zhou, LI Peng, YAN Bingji, GUO Hongwei
(School of Tron and Steel, Soochow University, Suzhou 215137, China)

Abstract; The annual output of copper slag in China has exceeded 20 million tons. The main mineral phases in
copper slag are fayalite and magnetic iron oxide, and the iron content is more than 30 %. Due to the high
thermodynamic stability of fayalite, the current recovery method needs to consume a lot of energy and the cost is
high. Magnetohematite (y-Fe,0,) is a metastable magnetic material with cation vacancies, which has been widely
used in the fields of wastewater treatment, biomedicine and catalysis. In this paper, high purity y-Fe,0, was
obtained by low temperature alkali fusion-hydrolysis-calcination process using copper slag as raw material. The
results showed that the iron-bearing phase (fayalite, magnetite) in copper slag could be converted into a-NakeO,
precursor by calcination at 550 °C; after hydrolysis and calcination, y-Fe,O, with a band gap of 2.20 eV was
obtained, which exhibited good photocatalytic activity in the visible light range; the specific surface area, average
pore diameter, pore volume and saturation magnetization of y-Fe,0, were 9. 354 m*/g, 14. 88 nm, 0.034 8 cm’/g
and 19. 13 emu/g, respectively. The photocatalytic-degradation tests of MB at room temperature showed that the
photocatalytic process obeyed pseudo-first-order reaction with a degradation rate constant K value of 1.29 x 10~
min "' (20 mg/L) ; adding H, 0, could improve the photodegradation efficiency; owing to its superparamagnetic , -
Fe,0; could be reused via magnetic separation and showed excellent stability in cycle photodegradation performance
tests. The process uses low temperature alkali fusion and consume low energy, which provides a new way for the
resource utilization of copper slag.

Key words: copper slag; utilization of iron resources; vy-Fe,0,; metastable magnetic materials; paramagnetism;
photocatalytic ; methylene blue( MB) ; recycling cost
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