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As fine sizes of anthracite become more in de-
mand for such applications as a blending inert
with hituminous coal to make coke, filler material
for pot liners in the aluminum industry and for
electrodes in the carbon industry and as a pul-
verized fuel, information on anthracite’s grinda-
bility characteristics becomes increasingly neces-
sary.

Grindability data on anthracite have been col-
lected from four producing and two consuming
companies, and from one equipment manufac-
turer. Since the Hardgrove-Machine Method (1)
(ASTM D 409-37T) has been recently accepted
as standard and the tentative status of the Ball-
Mill Methad, (ASTM D 408-37T) has been with-
drawn, only Hardgrove Indexes have been re-
ported herein. In cases where Ball-Mill data were
obtained, these values have been converted to
approximately equivalent Hardgrove Indexes.

The Hardgrove Method uses a special grinda-
bility mill of the ring and ball type. The coal

sample to be fested is air-dried and a 16 x 20

mesh fraction is obtained on repeatedly crushing
and sizing. A 50-gram sample of this fraction is
placed in the Hardgrove Machine and is ground
for 60 revolutions. The resulting product is then
sized on a 200-mesh sieve. The Hardgrove Grind-
ability Index is calculated as follows:

Hardgrove Grindability Index = 13 -4 6.93W
where W = weight of material passing the 200-
mesh sieve, determined from the weight of the
original sample (50 grams) minus the weight
of the material retained on the 200-mesh sieve.

The ASTM Standards specify that the permis-
sible variation between two or more determina-
tions shall not exceed two per cent for the same
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laboratory and shall not exceed three per cent for
different labhoratories.

i AHTHRAC ITOEF-REB!ON
PENRSTLYANIL

i

H

Fig, 1.~ Origin of Anthracite Samples

The Hardgrove Indexes of anthracites have
been tabulated, where possible, according to an
area-Jocation of the sample in a particular field
in the anthracite region. Figure L is a grid-cor-
ordinate map of the anthracite region showing
“Map Key” {for locating samples), Relds, coun-
ties, and principal cities. The “Map Key,” sample
designation, proximate analysis (dry basis), and
Hardgrove Grindability Index are given in Ta-
ble I for the coal fields and for river coal

Other grindability data, which could not be
tabulated according to this system, are presented
in Tuble II along with all available information
as to sample designation, coal beds, proximate
analvses, and general loeation,
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TABLE |. — Grindability of Anthracite

ProxinaTE ANALYSIS, % HanDpGROVE Proxinate ANALYSIS, % HARDGROVE
Mar SaAMPLE (dry basis} GRINDABILITY  Map SarpLE { dry basis} GRINDABILITY
Kevt Desicnartion V., F.C Asu InpEX Keyd  DESIGNATION V.M., F.C. Asu InpEx
NORTHERN FIELD SOUTHERN FIELD
B4 Buck No, 4 6.0 822 118 32.7 A9 Creek Coal ... .. ... 66.7
E4 Mixed beds e e {36} C8 Buck No, 4 ... e e 43.6
E4 Mixed beds 4.2 828 1340 (32) C38 Buck No. 4 ... 40.7
E5 Buck No. 3 47 822 131 35.9 C8 Buck No. 4 47.4
E5 Mixed beds ... (37) C8 Buck No. & T2 7680 183 59.4
ES Mixed beds 4.1 83.6 123 {35} CB Silt 51 786 183 56.0
4 Buck No. 4 6.0 822 118 35.5 Cg Buck No. 8 . cr 65.3
Ga Buck No. 4 6.0 822 118 33.0 D8 Buck No. 4 ... e 49.7

971 Buck No. 4 5 80. 149 42.5
- RN T D8 Buck Na. B 5.0 820 130 44,39
EASTERN-MIDDLE FIELD D8 Buck No 5 .. 59.8
E6 Buck No. 3 3.2 B4.8 118 41.4 D8 Buck Ne. 3 ... ... 43,8
..... Buck No. 3 3.3 8313 134 41,4 D8 Buck Na. 5 44,2
E6 Buck No. 4 33 843 124 44.2 D8 Silt . 53 761 184 63.6
E6 Buck No. 4 37 826 137 45.9 D8 Silt 681 781 158 54,9
K6 Buck Na, 4 31 873 8.6 40.3 EY Buck No. 4 38 783 179 48.0)
..... Buck No. 4 4.0 821 139 43,1 E7 Buck No, 3 3.8 803 13% 50.8
BEY Buck No. 5 ... ... ... 3.5

- E7  Buck No. 5 e e 61.8
WESTERN-MIDDLE FIELD E9S Buck No. 5 64 792 144 45,9
BY Beds 7-11° .. ... {62)1 F7 Buck No, 4%°° 41 80.0 159 51.8
B7 Beds 7-11° ... ... {48) E7 Buck No. 53°°° 45 785 16.0 55.8
B7 Bed 8°° L L (52) F7 Buck No. 5 e e 54.6
BY Bed 8°° ... v e (39) F7 Buck No. 4°°°* 4.1 783 i7.6 49.0
B7 Buck No. 4 82 807 111 62.0 7 Buck No. 5°°° 40 802 158 54.6
BY Buck No. § 7.1 820 109 62.0 FT Buck No. 3 ... s 55,6
BT Buck No. 4,5 ... 61.8
BT e e e 69.8
B7 Buck No. 4 93 794 113 65.3
BT BukNe s 100 s 128 6os ] PRONTAATE ANALYSES, ¢ HARDGTOVE
B7  Buck No. 5 93 717 130 62.0 AMPLE (cry basis) ~ GnivpapiLrry
BT Buck No. 3 63.2 DEsicNATION V.M. F.C. Asdg INpEX
BY Buck No, 4 8.3 793 124 62.9
B7 Buck No. 4 8.9 823 8.8 66.4 RIVER COAL
BY Buc}]f No, 5 83 798 1.9 68.1
B7 Buck No. 5 83 Tl 146 69.8 . .
€7  Buck No. 4 81 818 123 50.8 Lower Susquehanna
C7 Buck No. 4 7.3 797 13.0 54.6 River Conl v e 14,2 (47)
Cr Buck No. 4 6.4 828 108 50.8 River Coal,
C7 Buck No. 8 7.0 823 107 60.8 Flotation Product v eens 17.8 (36)
C7 Buck No. 5 6.4 835 101 54.3 River Coal,
C7 Buck No. 4 58 81 126 43.5 Coarse Flatation Prod. ... ... ... (45)
C7 Buck Neo. 5 57 821 122 42,8 River Coal,
D7 Buck No, 4 4,8 8332 120 449 Fine Flotation Product ... ... (60)
D7 Buck No. 4 44 B2.8 138 46.8 River Coal,
D7 Buck No. 5 45 823 1332 477 Table Product ... ... 26.8 (47)
D7 Buck No. 3 48 825 127 44.2 River Sand . ... 93.2 {51)
D7 Buck No. 4 3.8 841 120 411 88.8% minus 1/16” 7.8 74.9 17.3 28
D7 Buck No. 4 44 854 102 32.4 83.3% minuy 1/16" 7.8 725 19.7 306
D7 Buck No. 4 3.6 864 100 45,8 85.6% minus 1/16” 7.8 715 206 a3
D7 Silt 3.5 732 213 38.0 100% minus 3/32" 8.7 74.8 18.5 41
D7 Buck No. 5 ... ... 45,6
Siit 103 700 19.7 66.0 4
..... Silt 7.7 602 321 59.4 Schuylkiil
..... Siit 81 619 30.0 52.5 98% minus 4 mesh 80 735 173 29

t Date in ( )} are converted from Bail-Mill indexes
# Refers to nren-locution in Figere 1
° Maommoth, Hoimes, Primrose beds

o Mammath bed

209 Mammoth, Orchard, Primrose beds
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TABLE H, « Grindability of Anthracite

ProxiMate AnaLyss, T Hanpgrove
(dey Dasis) GrixpaABILITY
Coal Bev SAarpLE VoL e AsH InpEx
CARBON COUNTY
Mammeoth, Orchard, Primrose Buck Noo L 4.7 R13 14,1 ]
Mammoth, Orchard, Primrose Pea 33
EACKAWANNA COUNTY { Northern Field)
v —— 6.3 84.5 9.2 26
Chestnut 3.9 87.5 a.6 at
LUZERNE COUNTY
Chestnuat 3.7 884 3.9 24
Buck No. i a7 79.6 14.7 24
No. 3, Ganuna, Buck Mt Buck No. 1 3.2 81.8 13.0 a9
Mammoth, Buck Alt.,. Wharton Buck No, 1 5.1 82.4 12,5 26
Mammoth, Buck Mt Be 3.4 48.6 46.0 36
Pittston Stark Red Ash 09.5% minus 3/32” 3.4 827 13.9 33
Pittston Stark Red Ash 90.5% minus 3/327 4.3 765 19.2 344
Buck No. 3 L 33
NORTHUMBERLAND COUNTY (Western-Middle Field)
Buck No. 4 7.7 79.9 12.4 (61
...... Buck No. 3 8.6 75.9 15.5 53
Buck Mt., Mammoth, Holmes Buck No. 3 6.0 83.9 101 3
Buck Mt., Mammoth, Holmes Buck No. 4 3.9 85.8 8.3 B e
........................ G.6 83.9 9.5 51
SCHUYLKILL COUNTY
Buck No. 3 7.2 80.8 12.0 46
Buck No. 4 Tk 79.4 13.5 53
Celm L e 36-63
Anthrafines . L 30
Buck No. 1 6.7 83.9 9.4 30
Buck No, 4. River 6.1 6.2 17.7 43
Ridge to Tracy . 35
Lykens 4 and 5 - L 43
Mammoth, Bouek Mt. L. 3.4 80.8 13.3 30
Buck Mt., Holmes 3.0 87.7 9.3 37
Buck Mt, Buck No. 3 4.1 86.3 9.6 39
Buck Mt. Buck No. 4 4.8 82,7 12.5 45
Buck Mt., Skidmore ... 5.7 825 11.8 31
Buck Mt., Skidmore 4.6 33.9 115 32

Some general conclusions are of interest re-
garding the survey of the grindability of anthra-
cite.

{1) Anthracites of the Northern Field have the
lowest grindability indexes, e. g., 32-36°,

(2) Anthracites of the Eastern-Middle Field
have the next lowest indexes, e. g., 40-45.

(3) Coals in the Western-Middle Field appear
to decrease in grindability index from very
high to relatively low values in an easterly
direction across the field,

® Conls which are easiest to garind have the highest grindability
indexes.

{4) Southern-Field coals vary considerably in
grindability index, but generally have in-
dexes of intermediate values, e. g.. ca.
40-55.

For all coals, the grindability index in-
creases with increasing volatile matter or,
conversely, decreases with increasing fixed
carbon. No satisfactory relationship be-
tween grindability and ash content could
be obtained.
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