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A study on the Beneficiation for Magnesite by the Grinding
Characteristic of Rock Forming Minerals
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Abstract This study was conducted to beneficiation of magnesite by dry grinding and air classification. The
raw ore was ground in a ball mill and pin mill controlled with grinding time and linear velocity of grinding
media and fractionated in an air classifier. Pin mill is more efficient than the ball mill for liberation. As a
result, the MgO grade of concentrate was 47.1% with recovery of 51.51% for classified with 3,000rpm of air

classifier for ground at 13,000rpm in pin mill.
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Fig. 1. Flowchart of Experimental Procedure.
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Fig. 2. XRD patterns of raw sample.
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Fig. 3. Optica photographs of raw sample(x100 ; Ma : magnesite, Ch : clinochlore, Se : sericite, Do : dolomite).
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Table 1. Particle size analysis of ground sample in single runner mill.
Fracture Distribution Composition (wt.%)
(mesh) (Wt.%) S0, Al,O5 Fe,0, MgO Ca0
+65 41.60 0.80 0.11 0.21 45.70 0.63
-65+100 18.61 0.86 0.13 0.23 45.2 0.45
-100+150 13.40 0.88 0.21 0.24 45.1 0.64
-150+200 7.39 0.92 0.3 0.24 45.00 0.71
-200+325 5.81 1.00 0.30 0.26 439 0.67
-325 13.19 2.28 0.35 0.26 42.10 0.82
Total 100.00 1.04 0.18 0.23 44.90 0.63
W rladAbo| B F91E 0] TS AlASHE Aol 3.3. EaAE &1
t}. oleist ARFES AL o]&ste] rlU|Ate]E9) waleh AHEe] A & sEHEA A, nPAETE
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st Hul Y= 21445um, Hd Y=E 66.50umel  EL U EFHNAM EF T EMS Bolod A
om, 13000 rpme2 EHahd A =& 7402um, A AEo] FWs o Aslulagre] A48 At
B Y= 2629umeE et oj9h= 9] Dug o, 2 A#E Fig. 4, 59 22 vERlTh s g o
o A% B W A= A © I 4HEd Bl EE V|FoR EFAES FIsNoy Bz W
o HlwA wAEHA Ve olefst A1 & Hel A o met YRk ATt gt Bt dEe Aol
T A =719 AAgle] 4 mivel] 3] FEs E & AT
= YA 2T o] FolA ok mAME YA A E WA Fig. 40 Holxo] & WS AE-sle] 57 #3
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o BAd A, B S st e g3 o g AL A9 o]FoiXRA] @i ks
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o7 FaEdet 2y vgR Ao BolxE A 108 B 2HEe] 3] EFAY A, Had Y% 85um
st Aago] AstEe HS aEste] F4 Al o] dAE I AMRES 6107wt %ol e, F
743 B A 3 A4S 747 2057 13,000 pmeE I 95 08wt %S0, 0.14wt.%Al,0; 0.12wt.%Fe,0;, 4553

ATt wt.%MgO= YRt ARstetadl4] &2 61.93% &
Table 2. Particle size anaysis of ground sample in ball mill and pin mill.
Particle size ball mill(min.) pin mill(rpm)
(um) 5 10 15 20 7,000 9,000 11,000 13,000
Do) 336.03 273.48 172.47 129.31 214.45 122.58 103.85 74.02
D(s0) 88.35 58.01 41.56 30.08 66.50 43.72 35.92 26.29
Do 711 435 2.95 213 11.96 9.26 6.64 452




610 Aduy - ekt
50 100
49 Grade of MgO
——Recovery of MgO

— 48 90 =
X X
= 47 ~
z S
o 46 80 =
()} Y—
S 45 o
—
O 44 70 g
2 g
T 43 3
= o}
(.2, 42 60 E

41

40 50

5 10 15 20
Grinding Time(min)

Fig. 4. Recovery and grade of MgO by air classified samples
for ground in ball mill for various grinding time.
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Table 3. Yield and composition of air classified samples for ground in pin mill a 13,000rpm.

Cut point Yield Composition(wt.%)

(um) (wt.%) SO, Al,O, Fe,0s MgO Ca0
39 49.1 0.72 0.10 0.17 47.10 053

19 21.8 0.96 021 0.18 43.70 0.63

12 17 1.28 0.22 021 42.60 0.67

8 5.7 1.58 0.25 03 42.40 0.68

6 39 1.80 0.27 0.45 42.20 0.74

4 34 2.00 031 0.64 42.10 0.79

25 44 218 0.44 0.71 40.30 1.24
Total 100.0 1.04 0.18 0.23 44.90 0.63
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