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Characterization and assessment of the dolomite powder for
application as fillers in the marble-type ore
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ABSTRACT : The marble-type dolomite from the Jasung Mine, which was formed by duplicated af-
fects of contact metamorphism and subsequent hydrothermal alteration, corresponds to a high-purity
dolomite ranging up to above 98 wt.% in dolomite contents. The dolomite contain minor impurities
such as quartz, muscovite, and pyrite. It is characteristic that the dolomite is fairy Fe-rich correspond-
ing to 0.4 wt.% due to the presence of pyrite of possible hydrothermal origin. The dolomite is nearly
white-colored and constituting with subhedral crystals ranging 0.35~0.46 mm in size, forming equi-
granular texture. Compared to the typical high-Ca limestone from the Pungchon Formation, the pow-
der characteristics of dolomite is rather superior in milling efficiency, yields of fine particles, and size
distribution. In addition, except for iron contents, the dolomite powder is no less superior than the
limestone in quality and characteristics as fillers with respects to not only whiteness, oil absorption,
and specific surface area but also shape characters such as elongation ratio, aspect ratio, and
sphericity. This good characteristics of dolomite powder seem to be originated basically from com-
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paratively higher grade and crystallinity of dolomite. Higher iron contents and the presence of sulfides
prevents the dolomite from application for uses by thermal treatment, except for metallic manufacture.
However, if proper ore separation procedure is available, the dolomite can be sufficiently utilized as
substitutes for high-Ca limestone in most fields of filler industries.

Key words : marble-type dolomite, high-purity dolomite, dolomite, pyrite, powder characteristics, shape

characters, filler
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Fig. 1. Photomlcrographs of hlgh purlty dolomite showing the various crystallinity and texture (crossed
nicols). A. High-purity dolomite ore showing equigranular texture (D1). B. Cleavage and twin pattern of

dolomite found in high-purity dolomite ore.

insolubles

Siticeous

High-Ca limestone

MgCO: CaCOs

$0% High purity dolomite
Fig. 2. Classification of limestone and dolomite
(Hershey and Maher, 1985).
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Fig. 3. Crystal size distribution curves of high-
purity dolomite. A. D1, B. D2.
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Table 1. Mineralogical characteristics and chemical composition of high-purity dolomite (wt.%)

Ore Mean Crystal ~ Cleavage Twin
Col . ; - Crystal Sh
No. T Size (mm) Interval (um) width (um) interval (um) TSt SHape
D1 white 0.46 30 20 28 subhedral to anhedral
D2 white 0.35 25 29 15 anhedral
(Iir: Si0;  ALO; TiO; FeO3 MnO MgO CaO NaxO KO  PyOs LOI  Total
Dl 033 016 0.01 045 002 2068 3133 010 0.05 0.04 4649 99.66
D2 144 037 002 033 000 2023 3089 0.10 008 005 4572 99.23

Table 2. Grade of dolomite and associated mineral estimated by rock-chip method and X-ray diffraction
of insoluble residue (wt.%)

Ore

. . muscovite . .
No dolomite calcite quartz (+ illite) clinochlore pyrite
D1 98.88 - 0.90 0.17 - 0.05
D2 97.44 0.20 1.24 1.03 0.0t 0.07

Fig. 4. Photomic

rographs of impurities found in high- purity dolomite (crossed nicol). A. A muscovite

A

crys-

tals in dolomite ore. B. Quartz and muscovite admixture found in dolomite ore. C. Muscovite crystal as-
sociating in dolomite ore. D. Illite, clinochlore and quartz is found in dolomite ore.
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Fig. 5. Wet-sieving results of crushed samples of dolomite and limestone. A. Dolomite, B. Micro-
crystalline calcite type, C. Mega-crystalline calcite type, D. Micro-crystalline marble type and Coarse-

crystalline marble type.
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Fig. 6. Change of median (dso) of carbonates pow-
der with increasing of milling time.
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Table 3. Powder characteristics of high-purity dolomite and limestone (MI: Micro-crystalline calcite type,
ME: Mega-crystalline calcite type, CM: Coarse-crystalline marble type, MM: Micro-crystalline marble

type)
Ore type Dolomite Limestone
Properties D1 D2 MI ME CM MM
mean particle size (dso, pm) 4.16 421 532~5.61 5.17~527 597 4.96
top cut (dos, pm) 45 45 60~ 69 64~79 91 57
sub-micron fraction (%) 20 21 19~23 22~27 23 25
surface area (m2/g) 295 3.21 2.83~3.26 296~3.26 297 3.14
oil absorption (mL/100 g) 18 18 18~20 19~21 20 20
elongation ratio (PPL) 1.67 1.81 1.49~1.60 1.72~1.78 1.66 1.58
aspect ratio 1.9 2.0 1.9~2.1 21~23 2.0 1.8
refractive index 1.575 1.560 1.580 1.570 1.598 1.572
-1.672 -1.672 -1.650 -1.654 -1.658 -1.646
pH 9.23 9.17 9.72~9.88 9.85~9.91 9.77 9.87
whiteness 95 96 93~95 94~95 94 96
o] | I, 2108 233 ¥ HAF 2ALEY T
ss] _ Bxplenaton (dso)& D1 #40] 416 um 283 D2 B4 9
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$ e, B8l T BE Jl0E 4 dthaY
R 747 B | S oocwmine  6). AHA WEAH HAE BYNE YT RE:
s e Zo) $3 ©&d F4 Uehdth oo 3
A FEZ ARMe wew BEe oA
5 PEIE 2L Ao TRED F R 9
of- - w4 NS e Nasd, 12X gee A=
Particle size(um) FTASHA JEbA T AUH o2 D2 F4o] DI
Fig. 7. Particle size distribution of carbonates pow- A st 45 22t b @i P
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D2. wede oiA 4e Bs] A
B4 FAAAANAL BE G4 B4
SEH7IE AREEe] E4 A A wE Az Y E4718 FA&std AL x4
dso(F, T4 HEFTL 50% BHE 45)2 MG o 2L Iy &4 ZAE o)Ly
ZASAT. 2T 2L Ao R FaR F&5 LAY EA IFE £ MLl UdE YA
LEANE A Ao Hlste B agAd o I, AdHY I g, F4n 2 A
< YER A=A 83 o)y, 2007; 1 6). T TAT FAHSHHE 3). WA A
WA 9 77 (median, dso)& 4.61~4.21 yum V& A A, D1 F4 9 A $olE 1902
o8 2450 Judoz MMt B & D2 FHAAE 2.09 3 2E Aoz HI g
#o] A yvehdoh ol B4 agAde 9 o WA FAus vFA LR =Y
EAE BoE F9 Aoyt AAHT R A dHYF FAHH vl%d @& Rolu AF
A0 158 A3 & Fo= D1 B F7 A AHHF FY vlEgHs Ze oz
(dso)2 44.61 um, D2 #4 L& 2346 umo o BT AFuls EA9 guAeMe o) &
2 @48 2ol & HolAR 1058 AE 7 o FEAZ WA FAY BAAAME o FA7}
AR Foe A9 Hsd YR £2E Hol  FANE A9 F)oE AWt DI FA Y F



- “ E mM . )
Fig. 8. Polarizing micrographs showing the particle shape and optical characters of crushed carbonates
particles. A. D1, B. D2. C. Micro-crystalline calcite type, D. Mega-crystalline calcite type.
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Table 4. An evaluation sheet for availability of the high-purity dolomite to various end uses in filler
industry (source: Wilson, 2004)

Auvailability for

Application Utilisation/function Main Quality characteristics Jasung dolomite
Adhesives ImProves physical properties, reduce C.0n51s.tent f:olf)r, prlghmess and par- O
resin demand ticle size distribution.
. . . Good brightness, fine particle size
. . Provides non-toxic, low abrasion, . . . . .
Paint/coating . . distribution. low abrasion. Good dis- O
weather resistance, consistent color . .
. persion and flow properties.
Provide high brightness, high solids High brightness > 94 ISO@90
. in formulations, good runnability, good wt% < 2u and > 92.5 ISO@95
. X
Paper coating coverage for pre-coating and accept- wt% < 2p. Low iron and flow pro-
able in top coats perties.
High brightness, imparts strength to Good brightness (> 90~95 ISO).
Paper filler  sheet, high loading, easy drainage Particle size 50~75 wt.% < 2 pm, A
and drying Low abrasion.
Improves stiffness, impact strength W‘d‘.” range of ﬁr}e particle ~size
. . . - . distribution. good brightness and col-
Plastics and dimensional stability. Used in the- O
. or. Both coated and uncoated grades.
rmoplastics such as PVC .
Low abrasion.
Rubber Inexpensive functional filler Controlled particle size distribution. O

O: available, A: optional, X: unavailable
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