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Fig. 1 XRD pattern of low grade copper ore

Metakaolin
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Table 1 XRF analysis results of low grade copper ore (mass

fraction, %)

Si0, ALOs SO; Fe,0; K,O0
66.41 12.81 15.41 3.53 1.37
TiO, CuO PbO ZnO
0.16 0.19 0.03 0.02
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Fig. 3 Agglomerate size distribution at different dosage of

alkali activator

=2 ARTEHKFIHE T BRAER Do, Dso FIAHRIZR
Table 2 Fine particles, Dj, and Ds, of agglomerates at

different dosage of alkali activator.

Mass fraction fine

Mass fraction of . Do/ Dsy/

alkali activator/% particles less than mm mm
1.6 mm/%

2 1.69 3.08 7.02

3 0.51 5.05 10.00

4 0.14 7.13 14.54

5 0.17 9.52 16.61

:

[N
(e}
T

N
(e}
T

Fine migration/%

N
(e}
T

2 3 4 5
Mass fraction of alkali activator/%

B4 ASFIBRCOR T BT R AR Ak ZE 7S R

Fig. 4 Fine migration for agglomerates at different dosage of

(=]

alkali activator



2530 B 6 W

Broei, % JETHOIUR G RSAIG A CLAH 4 i LR

1449

(A3 5 o 5 5 e L BSORE 45 75 P2 e 1 [ 4R H

2.2 TEAFECEE RIS

FERRIBCA A B9 5% i il B0 3%, 7K
ININEN 10% M2 T SRR 7 R AN A
SEACBARITC R, 25 SRR 77 e X T SR A 7 s i P
AN R AE (520 o S5 2R Tl ansk 3 AEL 5 Fos

FERR VAN S AL AN AL B I B PRI R o 4
VFZ Sk RE! ), RN S NI IR G E
B A TS S T RSP 3 o 2R S LA B 1) T 2
HIE 3 AT SR R h S A A B R KON 20%0
BRI A e A5 o T R A B S A IR
S T BRI, 1S RESREE 5 T
MERHERR sh i, AT (R 3t 1 5 R A S L ) K
AR PR AR SR EE S0 R, TR IR SR AN
R X BEERAR PR A — s . 1B 5 o AN R
RIS BT A SR AR BRI O S . H B 5 T AL, B
B R R PR R AN S B S v, AR AR AR R 1k 1B
HEBR, TERRANE BT 75%, HURARE I H R AT
MR E o 5 am EE AN, A R e 4 e A R 4

F3 OAFBFIBCLE T 8~12.5 mm [ 5RAAK )58
Table 3 Strength of 8—12.5 mm size agglomerates formed at

different composition of alkali activator

Composition of alkali activator Py, /N ofkPa
100%Na,Si04 50—120  445.63-743.10
m(Na,Si0;):m(NaOH)=4:1 60—130  535.03—804.62
m(Na,Si03):m(NaOH)=3:1 40-100  356.51-618.94
m(Na,Si0;):m(NaOH)=2:1 40-50 309.47-356.51
m(Na,Si0;):m(NaOH)=1:1 20-30 178.34—185.68
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Fig. 5 Fine migration for agglomerates at different composition

of alkali activator
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Fig. 8 FT-IR spectra of low grade copper ore-based agglomerates synthesized with various metakaolin contents
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Agglomeration and its acid resistance mechanism of
low-grade copper ore based on geopolymerization

CHEN Ke-giang', YIN Wan-zhong', RAO Feng', TANG Yuan?, ZHU Zhang-lei?, MA Ying-qiang'

(1. College of Zijin Mining, Fuzhou University, Fuzhou 350116, China;
2. College of Resources and Civil Engineering, Northeastern University, Shenyang 110819, China)

Abstract: A low-grade copper ore from the high-pressure grinding roll was agglomerated by using a drum, and then
geopolymerization was used to cure the agglomerates. The effects of alkali activator composition and dosage, water
content and metakaolin addition on particle size, compressive strength and acid resistance of agglomerates were studied.
The mechanism of geopolymerization to improve the acid resistance of agglomerates was studied by FTIR and NMR
measurements. The results show that alkali activator and water content will help to improve the particle size and acid
resistance of agglomerates. It can be seen that reducing of sodium silicate content in the alkali activator results a lower
acid tolerance. Adding suitable amount of sodium hydroxide the compressive strength of the agglomerates can be
enhanced and their acid resistance can be significantly improved in the presence of metakaolin. FT-IR and NMR results
indicate that the increase of geopolymer gels content is responsible for the enhancement of acid resistance of
agglomerates.
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