EEBEFROLAARR EXBAPR Bl £ 158 1995
Research Report. The Institute of Industrial Technology, Kangwon Nat'l Univ., Korea, Vol. 15, 1995

X Mol ofst MEe| B
8 s o -0 M F

COAL DESULFURIZATION BY MAGNETIC
SEPARATION METHODS

Ho-Seok Jeon -+ Jae-Jang Lee’

ABSTRACT

Under the new environmental regulations announced by the government, utilities
will have to cut their sulfur dioxide emissions by 60% from 1991 levels by the year
of 1999,  Sulfur dioxide emissions can be reduced prior to combustion by physical,
chemical or biological coal cleaning. The new technology of high gradient magnetic
separation (HGMS) offers the potential of economic separations of a variety of fine,
weakly magnetic minerals including inorganic sulfur and many ash-forming minerals
from coals.

In the present paper, magnetic separation tests have been conducted on Korean
anthracite and high-sulfur Chinese coal to investigate the feasibility of these
techniques for reducing sulfur content from coals. In wet magnetic separation, the
studied operating - parameters include particle size, pH, matrix types, feed solids
content, feed rate, number of cleaning stages and etc.. The results shows that for
wet separation, 60~70% of total sulfur was removed from coals with over 80%
combustible recovery, on the other hand, for dry separation, 47.6% of total sulfur
was removed from coals with 75% recovery.
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Table 1. Magnetic susceptibilities of
some components of coal.

Mass magnetic
susceptibility
Compounds 10° CGS units
(emu/gm)
Siderite (powdered), FeCOs; 331.45
Limonite, 2Fe,O3 - 7H0O 57.00
Ferrous sulfate, FeSO, 74.2
FCSO4 . 7H20 41.5
Ferric sulfate, Fex(SO4); 573
Shale 39~45
Sandstone 15.1~20.0
Clay 20.0
Limestone 3.8
Calcite, CaCO; 0.75
Calcium sulfate, CaSQ, -0.36
CaSO4 . Hzo -0.38
Aluminum sulfate, Al2(SO4)3 -0.48
Magnesium sulfate, MaSO, -0.45
MgSO, - TH20 -0.551
Pyrite (unaltered FeS,) 03
Pyrrhotite (FeS.14) 2800
Pure Coal -04~-0.8
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Table 2. Proximate analysis of coal
samples used for magnetic separation tests.
S | Ash | V.M QF C(%)| S(%)

amples . ;

P @ @ o
Youngdong| 71.3 | 69 | 21.0 | 1.25
Samchuck | 529 | 4.5 426 | 2.28
China 335 | 156 | 506 | 3.12
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Concentrate Prodets of

Size | prg Magretic Separator (%) | Combustible
ucts | wt. % . Sulfur | Recovery
(mesh) Ash | s | Sufiripoction| (%)
2®) ")
Magsl | 1761 |7291]796 | 284 | 0 100

Mags2 | 1131 171.30] 468 | 174 | 3873 87,01

AX12) Mags3 | 531 [6829]323 | 127 | ss28 | M7

N-Mags | 65.78 {58.99| 111 | 111 | 6092 7357

Toal |100.00/63.33| 2.84

Mags! | 16.67 [56.60| 3.19 | 199 0 100

Mags2 | 681 {54.54) 366 | 1.75 | 1206 86.42

-12 1 Magsd | 569 15230} 322 ) 158 | 2060 80.63

N-Mags | 70.83 {43.15) 145 | 145 | 27.14 75.53

Total {100.00{46.69| 1.99 J
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Table 4. Result on total average value

of size fraction in dry magnetic
separation tests of Samchuck coal
sample.
“\Results Analysis of products
A Combus
\ tible
\\ wt.(%) Recover
Sulfur
\ Ash(%) | Sfor | SWfor Reject | (%)
Products on
(%)
Magsl | 17.02 | 6291 | 5.05 {230 | 0 100
T
Mags2 | 849 | 62.88 | 4.19 | 1.74 |24.35 | 86.57
[ Mags3 | 555 | 58.00 | 3.22 | 1.46 |36.52 | 79.88
N-Mags | 68.94 | 48.80 | 1.32 | 1.32 [42.61 | 74.94
Total [100.00| 52.90 | 2.30
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