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Table 1 Analysis results of main chemical components of iron

tailings
MgO S P TFe
0.276 0.10 8.14

SiOs Ca0 AbLOs
71.56 3.21 4.87 3.67
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Fig. 1 XRD analysis of iron tailings
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Table 2 Chemical and mineral composition of reference cements

gAY KN
SO3 Si0z  Fe20s  ALOs  CaO MgO  fCaO cr CsS C2S CsAF CA
242 21.82 345 4.04 61.70 2.59 0.83 0.007 5601 2715 8.42 7.06

(3) ARAERD

ARV B LA RS & T B RR
PR, SIIEARFFE 1SO Frt.

(5) BhEEF

AR5 BB T & B LB R 3.

*®3 BENEARLH
Table 3 Combination and proportion of grinding aids

] =7 iR ZOERE+ W=BE +
RERA mmr o, BB RREHE /%

1 04 0.4 0.08

2 0.7 0.7 0.16

3 1.0 1.2 0.24

4 1.3 1.7 0.32

5 1.6 22 0.40

1.2 SEWAHZE

A LI AR HEE IR B i/ 9 8 -0.075 mm.
+0.075 mm PIFRIR IR, X -0.075 mm RZHAT
BREN BriaiEN, RS BT /1 EA
SHUR AR, KB OKTBIRRDSR AR i
(ISO¥%) B9 Jilse 4k B WM1&L 53 A E
WEERA AFRKZIBEFIEERS (K284d) .

Bt GB/T 2847-2005 «FH-F /KB 9K LK

REMED BELRIFEI, SRR IES
WU SIS0 A S5 R B AT K RVEHE ST,
WRREH LMBUE SR U IR X 5447
% (XRD) « H#iFEME (SEM) MLk
% (FRIR), Syl S 5ameBRE
BINURE ] - A2 TE T B B TE R AR

2 BR54%
2.1 REFEHARIREREIARM
(1) RIS
RTER L 4, TO ARBINEH Hx A,
T1 ABH R ELER" 0.075 mm KRR,
BE B[] Sk RIS A BRI R L 2.
& 4 EHSE

Table 4 Distribution of ingredients

o) wEH R B WME - KKH

BW g 1% K /%  BHE /% 1%
TO - 1350g  540g - 0.5
Tl - 1350g  540g - 0.5
T2 162g  1350g  378g 2h 0.5
T3 162g  1350g  378g 3h 0.5
T4 162g 13505  378g 4h 0.5
T5 162g  1350g  378g 5h 0.5
T6 162g  1350g  378g 6h 0.5
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Fig. 2 Relationship between grinding time and activity index
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Fig. 3 Effect of different grinding aids and dosage on activity
index
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Fig. 4 Determination results of pozzolanic activity
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Fig. 5 3 h XRD of tailings grinding with different activation
methods
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Table 5 Half peak width of different activated tailings

B BV  BEW¥E3h EVHBLERE3L
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HE s KW, RETVKHEILE, KRRV TS
THRTHETREE, ZARRVKES &L
AREENTT G T E BB INR, Sk

AT AEZREET Y X S RATS R 17
BHENEKBEILE, SRRV ¥ IETRH0.126
R=EE 0.137, FIERHME AR B THMEEREE,
8 BRI SRR G5 MR T BB IR, REER, &
EBURAEZA U, IR A BB E R R
Z3nWEE, KEVFERH 0.137 HLIREF
0.156, R BAEKRIEWAFEREHM K, REHEM
3R, TEMNIZESLEIR.

Bk, I \BhBEFJ5 X § 2647 5T 3R B A 4k 4
FEA, DARFueTERs— bR e, &MU TEMA
BB SR 1AL 2 B Sk B SRS R R
th, RAEBFHETRENEER, 2L TRNESR
ERFE, FEREERE M.

24 FEFERA R RN FT-IR 5347

LR A FVE A AL SRk B A AT 4
I, MBEAEERTRORBET RiEPERLE
MBI LR R F RIS AL , AT SR L it
B RT AT A RNEA T 2UE W B AR P,
Bl6d, a. by c ZHRHMARIHRRT, RREEY
By ME3h. B BHERBAERE 3 h.

2500 2000 1500 1000 500
ik ) (cm'1 )

B 6 ARLBEXHNEI R FT-IR 947

Fig. 6 IR analysis of tailings with different activation modes
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Fig. 7 Microstructure of iron tailings
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Experimental Study on Improving the Activity of Iron Tailings by Mechanochemical Effect

Li Meng, Zhou Qingli,Bai Limei, Ma Yuxin,Guan Jigang, Yang Pengbo
(College of Mining Engineering, North China University of Science and Technology, Tangshan, Hebei, China)
Abstract: In order to improve the activity of iron tailings and realize the high value-added large-scale
utilization of tailings, the method of adding separate mechanical activation and adding grinding aid
mechanical chemical activation was used to improve the activation degree of iron tailings, and the effects of
grinding aid on the activity of tailings were analyzed by cement mortar test, pozzolanic activity test, XRD,
IR and SEM. The analysis results showed that after grinding the tailings separately, the activity is improved,
especially after grinding for 3 h, the activity index reaches 86.4%, the activity index of the tailings by adding
grinding aids is generally higher than that by grinding alone, while the activity index of the tailings by wet
grinding with 0.7% desulfurized gypsum for 3 h is the largest, reaching 91.71%, and has pozzolanic activity,
which can be considered as active The concrete is made of sex materials. Further analysis shows that the
action mode of grinding aids may be that one or more layers of metal ions are adsorbed on the fractured
quartz surface, which weakens the agglomeration effect, thus improving the grinding efficiency, further
reducing the particle size, breaking more Si-O bonds, and further improving the activity compared with the
single grinding.

Keywords: Mechanochemistry; Grinding aid ; Activity index
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